Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 







Hi ■ 



,>■*».■■ 



Geological Sukvev of Alabama 

WAI-TKH BRYAX JO^ES. DiHBCTOR 



SPECIAL REPORT 19 



IKON Ore Outcrops Of the red 
Mountain formation 

IX XORTHEAST ALABAMA 



NEST F. BrUCHABW AND THOMAS fi. ANDHBWS 

Geologists, United States Geological Survey 
Department of the Interior 

Prepared in cooperation with 
the United States Geological Survey 




INIVEHSITY. ALABAMA 



5-ri.>1- 



WETUMPKA PRINTING CO. 

Printers and Publishers 

Wetumpka, Ala. 

1947 



• 



*< 
* 



*« 



.• • 






LETTER OF TRANSMITTAL 

University, Ai^abama 
August 24, 1946 

Honorable Chauncey Sparks, 
Governor of Alabama, 
Montgomery, Alabama. 

Sir: 

I have the honor to transmit herewith the manuscript of a 
report on The Iron Ore Outcrops of The Red Mountain Formation 
in Northeast Alabama, with the request that it be printed as 
Special Report 19 of the Geological Survey of Alabama. 

Respectfully, 

Walter B. Jones, 

State Geologist. 



FOREWORD 

When Dr. E. F. Burchard began his work on Alabama iron 
ores in 1904, it was generally thought that known reserves in the 
Birmingham-Bessemer area would be sufficient for several gen- 
erations. Now, as this report comes into being, we find a shortage 
of satisfactory reserves and therefore a definite interest in any 
iron ores anywhere. Thus we feel that this report is timely and 
hope that it will serve both landowners and the iron and steel 
industry. 

It should be recorded that Dr. Burchard has become a well 
known authority on iron ores of the world. In the summer of 
1945, he retired from the U. S. Geological Survey. He then joined 
the Geological Survey of Alabama, to complete his manuscript for 
the present report and a similar one on brown iron ores of Ala- 
bama. It is hoped that the latter report can be printed in 1948. 

In recognition of Dr. Burchard's outstanding work, the Uni- 
versity of Alabama conferred upon him, in 1935. the honorary 
degree of Doctor of Science. 

Dr. T. G. Andrews, Professor of Geology, University of Ala- 
bama, joined Dr. Burchard in 1937, and rendered valuable as- 
sistance, particularly in the Greasy Cove area. 

While pur iron ore deposits have been described in various 
reports of our Survey for almost a century, it was not until 1896 
that the subject was covered in a separate report. In that year, 
Dr. W. B. Phillips' monograph '*Iron Making in Alabama" ap- 
peared. It was revised in 1898, and again in 1912. In 1910, the 
U. S. Geological Survey published its Bulletin 400, entitled "Iron 
Ores, Fuels and Fluxes of the Birmingham District, Alabama." 
That was the first detailed work on any part of the subject. Dr. 
Burchard was senior author of that report. However, the present 
report is the second one in which a part of the subject is com- 
pletely covered. It is with a measure of justifiable pride that we 
give it to our people. 

WALTER B. JONES. 
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ABSTRACT 

Northeast Alabama in the Cumberland Plateau region west of 
the Coosa River is underlain by Paleozoic sedimentary rocks 
ranging in age from Cambrian to Car])onifcrous (Pottsville). The 
plateau has been incised by several streams forming valleys which 
trend northeast-southwest following the axes of narrow^ anticlinal 
folds. Wills, Browns, Greasy Cove, and Murphrees Valleys are 
typical of these physiographic features. On the borders of these 
valleys are exposed the rocks of especial significance in this report 
— the Red Mountain formation — of Silurian age, which generally 
crop out in foothill ridges at the base of escarpments of the 
plateaus of Lookout, Sand, and Blount Mountains. The Red 
Mountain formation, formerly termed the "Clinton" and the 
**Rockwood" formation by the Federal and certain State Geologi- 
cal Surveys, is composed chiefly of sandstone and shale with beds 
of hematite, or red iron ore. The foothill ridges, such as Red 
^Fountain in Wills Valley and Greasy Cove, have been formed by 
the resistant sandstones of this formation. 

The iron-bearing zone is usually found near the middle of the 
Red Mountain formation, which in northeast Alabama ranges 
generally from about 500 feet to 700 feet in thickness. One to four 
beds of iron ore are pres'^nt v.t various places. It is seldom that no 
iron ore is found except where part of the formation is faulted out 
of the section. The beds vary in thickness from seams a fraction 
of an inch thick to beds 7^^ feet thick. This thickness is greater than 
that of any other iron ore bed in Alabama northeast of Birmingham. 
The thicker beds usually contain partings of shale of varying 
thickness. Where unaltered the iron ore bed contains iron oxide, 
calcium carbonate, silica, alumina, and small percentages of 
phosphorus and manganese. On the outcrop and generally for a 
few feet to a few hundred feet down the dip much of the calcium 
carbonate has been leached out by surface water, rendering the 
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ore slightly porous and with increased percentag^es of iron oxide 
and other slowly soluble ingredients. This is termed **soft*' ore. 
Where only part of the calcium carbonate has been dissolved the 
ore is termed "semihard", and where little or none of the calcium 
carbonate has been removed the unaltered material is known as 
**hard" ore. 

Analyses of typical bedded iron ore from northeast Alabama 
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Originally deposited in horizontal lenticular beds, the ores 
have been tilted, folded, and faulted along with tlieir associated 
rocks ; generally they dip at moderate to steep angles, or, in places 
are vertical or overturned. Mining of the ores usually begins on 
the outcrop where the over]:)urden is strii)ped as far down the dip 
as is feasible, then is continued through an underground slope 
driven down the dip with right and left openings on the strike of 
the rocks. Vertical beds are opened by shafts or slopes from which 
levels are driven on the strike. Mining has been at low^ ebb in 
this area for some years, although some soft ore from thin beds 
worked on the outcrop has been shii)ped to blast furnaces at Gads- 
den and Birmingham during World War II. Between 1900 and 
1915 there were many small blast furnaces in Alabama, Georgia, 
and Tennessee that served as markets for these ores, whereas now 
only one remains active in northeast Alabama. Thicker beds of 
ore and large-scale mining operations at Birmingham have created 
conditions with which the iron ore beds of northeast Alabama can 
hardly compete. 

T'his report records all the available data on the ])eds of red 
iron ore from the vicinity of Springville northeast tu the Alabama- 
Georgia State line, including all that were painstakingly gathered 
by Prof. Henry McCalley. Assistant Slate Geologist of Alabama, 
and published in two reports in 1896 and 18^7. The detailed de- 
scriptions follow a systematic (although monotonous) order, and 
are tied into a series of 14 mai)s by means of locality numliers. 
A large-scale detailed geologic map of (ireasy Cove on a special 
topographic base has been introduced to illustrate characteristic 
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southern Appalachian g^eologic structure as well as to show the 
local distribution of the iron ore outcrops. The present report 
may be considered as supplementary to an earlier report^ on the 
i Birmingham district which adjoins the presently described area 
on the southwest. 

Estimates of the reserves of iron ore that may be present under 
given conditions in individual areas are presented with comparisons 
of estimates published in 1909. Suggestions are made with regard 
to a vast reserve of potential bedded ore aggregating 312,000,000 
long tons beneath the Lookout Mountain syncline which might be 
lapped by mining a few thousand feet farther down the dip from 
the nearest presently available reserves. The ore deposits de- 
scribed in this report appear to comprise a total of about 51,000.000 
long tons of indicated and inferred recoverable soft, semi-hard, 
and hard ore. This quantity does not, of course, rank high as an 
ore reserve in comparison with those of large districts, but it is 
much greater than the quantity heretofore produced from this area. 
It would be very helpful locally if it could be converted into pig 
iron within the next generation. 

Lookout Mountain together with its borders appears to be the 
only large iron ore-bearing area remaining to be thoroughly tested 
in Alabama. The vertical depth at which the bedded ore lies below 
the surface of the greater part of the Lookout Mountain syncline 
is estimated to range between 1,500 and 3,300 feet. Evidently 
much depends upon further drilling exploration, and it is advo- 
cated that it be undertaken, under either Government or private 
sponsorship. While such projects necessarily would be speculative 
their success would mean much for public and industrial welfare. 



^Btirchard, Ernest F., Butts, Charles, and Ivckel, Edwin C, The Iron Ores, Fuels, and 
Fluxes of the Birmingham District, Alabama : U. S. Geologrical Survey Bull. 400, 204 pp., 
1910. 
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INTRODUCTION 

General Statement. — The results of a detailed study of the 
iron ore outcrops of the Red Mountain formation in northeast 
Alabama are presented herewith. This report is in reality supple- 
mental to the report on the iron ores of the Birmingham, Alabama, 
district issued by the United States Geological Survey many years 
ago/ 

Much of the data presented have been recorded at intervals 
during 40 years of studies by the senior author of the geology and 
economics of southern iron ores and. other mineral resources 
Some of the data have been published in short progress reports, 
as indicated in the Bibliography, and a great deal of information 
gathered by Henry McCallcy, assistant State Geologist of Alabama, 
1883 to 1904. on the beds of iron ore that crop out in the Tennessee 
Valley and Coosa X'alley, has been incorporated into the 
present text, in geographic order, and located on the map 
plates, wherever possible, in order that the sections so i)ainstak- 
ingly measured and recorded by him might be made available 
again for future prospectors. Data gathered by various observers 
over a long period of years possesses the advantage of having been 
obtained in many instances when mines were active and prospects 
were newly opened. Professor McCalley's observations were 
published in 1896 and 1897 and therefore date back at least 50 
years. 

A. M. Gibson noted the red ores in Murphree's Valley in his 
studies of that area published in 1893. C. W. Hayes mapped the 
general areal geology and structure of several 30-minute quad- 
rangles in northeastern Alabama and adjacent states and described 
the iron ores in a very general way in the resulting geologic folios 
published in 1895 to 1902. As a result of a reconnaissance of a 
few mines and sections on the Wills Valley ores E. C. Eckel pub- 
lished a brief paper in 1906. In his work on the Paleozoic rocks 
of Alabama, which began in ISKH, Charles Butts gave considerable 
attention to the character and distribution of the iron ore-bearing 
formation, having described it in certain geologic folios and in the 
latest report on the geology of Alabama. Data on deep drill holes 
in the plateau region have been derived from a report by D. R. 
Semmes on Oil and Gas in Alabama.* and from later reports by 
Edgar Bowles and L. D. Toulmin. 

^Burchard, Ernest F., Butts. Charles, and Kckel, Edwin C, Iron Ores, Fuels, and 
Fluxes of the Birmingham District, Alabama: U. S. Geologicj;l Survey Bull. 400. 204 pp., 
1910. 

'Semmes. D. R., Oil and Gas in Alabama: Geol. Survey of Ala. Special Report 15, 
400 pp. 1929. 
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for their interest in generous support of the work, and to Dr. Rob- 
ert S. Hodges. Chemist. Geological Survey of Alabama, for analyti- 
cal chemical work and assistance in the field. The late Mr. Joe 
R. Ryan, of Cohutta, Georgia, who superintended prospecting of 
ore beds at several places in Alabama for the Chattanooga Cham- 
ber of Commerce in 1911, made reports of certain ore sections 
given in following pages. Many corporations and individuals 
have furnished information. To mention all of these would be to 
list nearly all owners of land along the lines of ore outcrop, but all 
the local courtesy and assistance is gratefully appreciated and es- 
pecial acknowledgment is made to the following concerns, some 
of which are no longer in existence: The Alabama Company; the 
Alabama Consolidated Coal and Iron Company; the Citico Furnace 
Company ; the Gulf States Steel Company ; the Jirama Ore Com- 
pany: the Lacey-Buek Iron Company; the Sloss-Sheffield Steel 
and Iron Company ; the Standard Steel Company ; the Southern Iron 
and Steel Company ; the Republic Iron and Steel Corporation ; and 
the Tennessee Coal, Iron and Railroad Company. 

For information furnished by the following individuals grate- 
ful acknowledgment is also made : The late Major E. C. Eckel of 
the Tennessee Vallev Authoritv ; tne late Charles Butts and E. O. 
Ulrich of the United States Geological Survey ; Messrs. E. T. 
Schuler. Adolph Reich, James L. Herring, and E. W. Capen of 
Gadsden ; R. A. Drake, George P. Walker, George P. Walker, Jr., 
Clarence Jones, and John Humphrey of Attalla : A. J. Blair, C. S. 
Blair, L. E. Geohegan, David Hancock. C. A. Moffett. and Erskine 
Ramsav and the late T. H. Aldrich, Henrv P>adhams, and W. T. 
Penhallegon of Birmingham. 

Scope and plan of the work. — The detailed study of the iron 
ore beds has mostly devolved upon Ernest F. Burchard and 
Thomas G. Andrews. The work of the senior author in northeast 
Alabama was begun in 1906 and the field has been visited by him 
briefly at intervals of a year or more from 1911 to 1942. Papers 
resulting from the earlier work are listed in the Bibliography.' 



'Titles of all papers mentioned here will be found in the list of references, pages 16-19. 
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Thomas G. Andrews, who began his field work in this ares: 
1937, has prepared the detailed geologic map of Greasy Cove, 
written much of the text describing the geology of that area, « 
has brought the data on prospecting and development of the il 
ore beds of the whole area up to date. 

The base maps available for studies of this area are genei 
maps of the State of Alabama on scales of 1:1,000,000 slZ 
1 :5,000,000. On the latter scale a geologic map of the State fat 
been issued to accompany Special Report 14 on the Geology 
Alabama/ The United States Geological Survey has issued tops 
graphic maps of 30-minute quadrangles on a scale of 1 : 125,000 c 
practically 2 miles to 1 inch, with topographic contour intervj 
of 50 feet for some maps and 100 feet for others. The topograph: 
maps covering northeast Alabama comprise the following qua< 
rangular areas : Scottsboro, Stevenson, Gadsden, Fort Payiw 
Springville, and Anniston. The United States Geological Survey 
has issued descriptive geologic folios of the Stevenson and Gadsde: 
quadrangles. There is also one special topographic map of Greas; 
Cove, southwest of Attalla, on a 1 :24,000 scale with 20-foot contouu: 
intervals. The Tennessee Valley Authority has made (plane, no' 
contoured) maps of the entire drainage basin of the TennessC' 
River on the scale of 1 :24,000, each covering an area of 7j/^ minute 
of longitude and latitude. These are termed planimetric map: 
and were surveyed by means of air photography. They are not O' 
great significance to the present report because they do not com- 
prise ore-bearing areas in northeast Alabama. 

The plan of utilizing these various base maps in the present 
report is as follows: The State map, scale 1:1,000,000, serves as 
a base for showing in northern Alabama the areas of Red Mountain 
formation containing outcrops of iron ore differentiated as to 
thickness and commercial availability. On this map are plotted 
also the sites of drill holes that pass through the Red Mountain 
formation. This is Plate 1 of the series of maps. 



'Adams, G€orge I., Butts, Chas.. Stephenson, L. W,, and Cooke, C. W, ; Gcol. Surv. of 
Ala. Spec. Rept. 14, Geology of Ala., 312 pp. 1926. 
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The special topographic map of Greasy Cove serves as a base 
lor a detailed geologic map of that area displaying typical Paleozoic 
stratigraphy and plunging anticlinal structure in the Ridge and 
Valley Province in Alabama. This map is published on the scale 
of 1:31,680, or 2 inches to 1 mile, and constitutes Plate 2 of the 
illustrations. As this is the only complete geologic map in the 
report, it will ])e described in the text as representative of the 
geology of the whole area under discussion. 

The 30-minute, 1 :125,(XX) scale, topographic maps serve as 
bases for delineation of the iron ore outcrops in the remainder of 
northeastern Alabama. These maps. Plates 3 to 14, cannot be ex- 
pected to be perfect, particularly those with lOO-foot contour in- 
tervals. The topography, with the exception of the Fort Payne 
and Anniston quadrangles, is of the reconnaissance class ; no town- 
ship, range, or section lines are shown on any of them, and the 
culture (roads, bridges, building, etc.) is badly in need of revision. 
Although unsatisfactory, these bases are the only ones available 
and they have been utilized in the best manner possible in view 
of their imperfections. Figure 1 show^s the distribution of the 
maps. Plates 2 to 14, with respect to the quadrangular topographic 
maps of northeast Alabama. All of the original base maps men- 
tioned above may be purchased from the Director, United States 
Geological Survey, Washington 25, D. C. 
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In the field it was found advantageous to record information, 
so far as available, according to the following schedule. The data 
most difficult to secure were in relation to the location of the land 
by sections, townships, and ranges, because the topographic maps, 
except that of Greasy Cove, were not supplied with land lines. It 
was also difficult to ascertain ownership of land, especially in places 
which were sparsely settled. 

Information schedule for Bedded Iron Ore Deposits 

1. Date ^ 

2. Location: Tie point 

Geographic 

3. Name and address (a) Owner of proprety 

Operator of property 

4. Stage of prospecting or development 

5. Ore: Character; type; appearance; principal minerals; principal im- 

purities; probable grades; proportion of ore and waste rock; 
get typical hand specimens and samples for analyses 

6. Topographic situation: Position; altitude above nearest important 

drainage and above sea level 

7. Outcrops or surface evidence of ore 

8. Range and average thickness of beds; dip, strike, and other struc- 
tural features; make sections 

9. Overburden: Character and thickness 

10. Associated rocks: Age; character; dip and strike; general structure; 
relation to ore deposits 

11. Ore available: Blocked out (measured); estimated indicated, in- 
ferred, potential 

12. Conditions affecting mining: .Accessibility; topography; sites for 
buildings, washers, dumps, settling basins; water supply, timber, 
fuel, distance to highways, railroads, and places of consumption 

13. Methods of mining, washing, transportation, use of ore 

14. Secure representative chemical analyses of ores or products, property 
maps, engineers reports, records of production, if available 

15. Remarks 
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GEOGRAPHY 

Location and area. — The l)edcled hematite ore of northeast 
Alabama is comprised within a roughly elliptical area of about 
1,700 square miles beginning at the Georgia State line near Sulphur 
Springs and extending southwestward along Sand Mountain west 
of Wills Valley to beyond Oneonta in Murphree's Valley, thence 
eastward through Springfv'ille and Glencoe, thence northeastward 
to the Alabama-Georgia line near Gaylesvillc. Within this area 
are parts of Blount, Calhoun, Cherokee, DeKalb, Etowah, Marshall, 
and St. Clair counties. Consideration is also give in this report 
to portions of the plateau counties lying toward the west and 
southwest in the Warrior Coal Field, below which the Red Moun- 
tain formation extends without, however, giving definite promise 
of containing valuable iron ore. The area does not include Bir- 
mingham, as that district has already been described in a bulletin 
and folio issued by the United States Geological Survey. 

Physiography 

The Paleozoic area of northeast Alabama, which contains the 
bedded deposits of red iron ore under discussion, is within the 
physical division of the United States known as the Appalachian 
Highlands. Johnston"^ has outlined the subdivisions of the Appa- 
lachian Highlands in the southeastern United States, particularly 
in Alabama. The two principal subdivisions of this highland of 
present concern are the Cumberland Plateau and the Valley and 
Ridge Provinces. 

Locally within the Cumberland Plateau are the ridge-like 
remnants of the plateau — Blount Mountain, Chandler Mountain, 
Lookout Mountain, and Sand Mountain — with Murphrees, Browns 
(or Tennessee River), and Wills Valleys incised in them. The 
Valley and Ridge Province lies to the southeast of Chandler and 
Lookout Mountains and comprises a few ridges lying east of 
Lookout Mountain such as Shinbone, Tucker, Dirtseller, Weisner, 
the Coosa Valley, and the Coosa Valley Ridges, such as Canoe 
Creek Mountain, Dunaway-Elliott Mountain, Beaver Creek, Greens 
Creek and Colvin Mountains. The plateaus originally were rela- 
tively broad and have been developed on hard sandstone forma- 



•Johnston, William Drumm, Jr., Ground Water in the Paleozoic Rocks of northern Ala- 
bama: Gcol. Survey of Ala. Special Report 16, Pt. 1, 1933, pp. 9-23. 
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tions that lie nearly horizontal or are folded gently into shallow 
synclines. The valleys incised into the plateaus have been de- 
veloped along more sharply folded anticlinal axes which have 
brought limestone or dolomite formations to the surface where 
they have been cut into by solution and erosion. Bordering the 
anticlinal valleys, generally with narrow valleys between them 
and the plateau escarpment, are sharp narrow ridges developed on 
resistant sandstones moderately to steeply tilted on the flanks of 
the anticlines. These narrow ridges generally contain the outcrops 
of the Red Mountain formation that carries the red hematite ore. 
Examples of such ridges are Red Mountain, on the southeast side 
cf Wills Valley, and Shinbone Ridge on the southeast side of 
Lookout Mountain. In these ridges the ore beds, unless over- 
turned, are either vertical or dip toward the plateaus, but unfor- 
tunately for the exploitation of the ore beds there arc many places 
where the iron ore-bearing formation has been dislocated below 
the surface or where its outcrop has been cut out by faulting. The 
narrow valleys separating the ore-bearing ridges from the plateaus 
are generally surfaced with sand or with sandstone debris derived 
from formations that have disintegrated and been let down by the 
solution of underlying limestone and are called "sand valleys,*' 
poor," or "back" valleys. 



(( 



The broad valley of the Coosa River is developed on shale and 
limestone. North of this valley near the eastern border of the 
State, Tucker and Dirtseller Ridges are developed on folded strata 
of the iron-bearing formation and southeast of the valley are struc- 
tural ridges of quartzite and sandstone, some of which are sparing- 
ly iron bearing. 

The altitudes in northeast Alabama range from less than 500 
feet along Coosa River to 1,900 feet at the summit of Mt. Weisner. 
Tennessee River at Guntersville is a little less than 600 feet above 
sea level. The valleys generally range in altitude from 500 to 750 
feet and the plateaus from 1,000 to 1,850 feet. Wills Valley, which 
is long and narrow, reaches an altitude of 1,027 feet at Valley 
Head where the divide occurs between it and the valley of Lookout 
Creek. The town of Fort Payne, which is in the upper part of 
Wills Valley, is thus 924 feet above sea level. Downtown Gadsden 
i.s about 600 feet in altitude. The altitudes of some of the other 
well-known topographic features are as follows : Lookout Moun- 
tain near Gadsden is 1,124 feet and east of Valley Head it is 1,847 
feet; Sand Mountain ranges from 1,124 feet at Albertville to 1,785 
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ftel ill the northeast corner of the State ; Blount and Chandler 
Mountains reach altitudes of a])Out 1,500 feet: Red Mountain more 
than 1.250 feet; Shinbone and Tucker Ridges more than 1,050 feet: 
Dunaway ]\lountain, 1,200 feet; Colvin Mountain, 1,250 feet; and 
IJeavcr Creek Mountain. 1,200 feet. 

Drainage. — The area is drained by four of the principal river 
systems of northern Alabama, viz., the Coosa, the Tennessee, the 
Warrior, and the Cahaba. Certain of the tributaries of Coosa River 
have grown to the size of small rivers and in their lower courses 
have developed stream meanders so that in seasons of heavy rain- 
fall flood conditions sometimes prevail. Such streams are Wills 
.ii: 1 r>:'<^ Cr.nc c Crvclrr and the Chattooga River. The Coosa River, 
on which south of this region there are several dams for produc- 
tion of power, eventually may be made navigable for light-draft 
boats to above Gadsden. 

Climate. — The climate of northeast Alabama is temperate and 
equable, the average annual temperature at Gadsden being 61.5° F. 
There is a slight difference between the temperature in the valleys 
and on the plateaus. The warmest months are June, July and 
August, when the monthly mean temperatures range between 74.8° 
for June at Valley Head and 79.6° for July at Gadsden and the 
coolest months are December. January, and February, when tem- 
peratures range between 40.5° in January at \''alley Head and 44.2° 
in December and February at Gadsden. The mean temperature 
in degrees Fahrenheit in Gadsden for 33 years has been as follows, 
according to U. S. Weather Bureau reports quoted by Johnston.* 
page 4. 

April 60.7 July .. ...- 79.6 October .... 62.8 

May 69.6 August 79.1 November.. 51.4 

June 77.0 S'eptember.. 74.2 December.. 43.9 

Severe cold weather seldom occurs or continues more than a few 
days. Snow, likewise is uncommon but occurs in high places in 
the northern counties two or three times during the winter and 
melts within a short time. The summers are no hotter than in 
many states farther north but afford a longer growing season for 
crops, averaging more than 200 days. The mild climate favors 
agriculture and industry by its year-round working season and by 
permitting more reasonable costs for housing, clothing, and fuel 
for workers than in more northern latitudes. 



January 


. 43.1 


February 


.. 43.7 


March 


. 53.1 
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Rainfall is usually ample for agricultural needs and is gener- 
ally well distributed throughout the year. The winter, spring, 
and earlv summer months usually receive the j^^reatest rainfall. 
September, October, and November being generally the driest 
period. In this part of the State the annual precipitation ap])ears 
to be about 53 inches.^ 

Soils, crops and vegetation. — The soils in the higher lands arc 
generally derived from sandstone and shale and in the valleys from 
limesti:ne and cliett formations. Certain types of fertilizers are 
used with success on practically all soils. All the counties in north- 
east Alabama raise cotton, wheat, rye, oats, corn, soy beans, red 
clover and other hay plants, garden vegetables, sorj^hum, a])ples, 
pears, plums, cherries, grapes and other fruiis of a temperate 
climate. Dairying is increasing in importance. 

Northeast Alabama was once covered with forests. The virgin 
timber has mostly been logged off and in places the land has been 
logged a second or third time. Sawmill operations in this region 
now are generally on a moderate scale. Shortleaf i)ine, loblolly 
pine, and hardwood are still found and in Callioun County lr>ng- 
leaf pine makes its appearance. 

Population and industries. — Northeast Alal)ama is a well-set- 
tled region containing an average of about 67 persons per scjuarc 
mile in 1940. The population is essentially rural, althougli with 
the growth of industry it is slowly becoming more urban. The 
most populous County is Etowah, with 72.580 inhal)itants in 1940, 
largely in (ladsden with 36,1^75, Alabama City (now a part of 
Gadsden"^! 8,544, and Attalla, 4,885 in that year. Other towns in 
the area whose population ranges between 350 and 4,500 are Ste- 
venson. Scottsboro. Guntersville, ( )neonta, Altoona. Valley Mead. 
Fort Payne, Collinsville, Springville, and Ashville. Certain of 
these towns are county seats. All of them serve as local trading 
centers and at most' of them and at many smaller places there are 
cotton gins. Cotton textiles mills are operated at many of the 
larger places thus utilizing at home the country's sta])le crop. 

Few of the towns in northeast Alabama now number mining 
among the local industries. In earlier days iron ore was mined at 



'Alabama Industrial Board, Birmingham, Ala., Sept. 1929, p. 144. 



14 IRON ORE OF NORTHEAST ALABAMA 

several places in Wills Valley and its northward extension as at 
Sulphur Springs, Battelle, Fort Payne, CoUinsville, Portersville, 
Crudup. and Attalla, and in other localities near Oneonta, Spring- 
ville, Gadsden. Round Mountain and Gaylesville. Historical ref- 
erences to some of these developments are published elsewhere.* 
Mining of coal is active at present and has long been carried on 
at Altoona. The largest single industry in the region is the manu- 
facture of pig iron and steel and of many products fabricated from 
these metals at (ladsden and Attalla. 



/■i"»i 



The manufacture of steel is carried on by the Republic Steel 
Corporation at its Alabama City plant, within the city limits of 
Gadsden in a modern and complete steel mill. This company 
produces all its raw material within Alabama, its red iron ore in 
the Birmingham District, its brown iron ore at various places, its 
coal at Altoona, Sayreton and Virginia, and its fluxing stone is 
quarried at Cobb City. 

Coal. — The Coosa, Cahaba, and Warrior coal fields lie on the 
borders of northeast Alabama and the Plateau coal field lies within 
its borders. The Warrior Coal field contains the coking coal. The 
study of the iron ores has involved no survey of the fuel or power 
situation and so the reader is referred to papers on the coal fields 
listed in the references, pp. 16-19. 

Natural Gas. — The newest source of fuel that has become 
available in northeast Alabama is natural gas piped from Louisiana 
and neighboring fields. It is understood that this gas in finding 
a ready acceptance for industrial and domestic uses. The Republic 
Steel Corporation is rei)orted to use natural gas in its open-hearth 
furnaces at Gadsden. 

Water. — An abundant supply of water for domestic and in- 
dustrial pur])()ses is one of the natural blessings of northeastern 
Alabama. The supplies of ground water have been described by 
Johnston' and data on surface waters are available in another State 
publication.'' 



•'•Ain»e>, Kthcl, The story of coal ami iron in Alabama: l^nivcrsity Press, Cambridge, 
Mass., 581 pp. 1910. 

*Johnston, Wm. D., Jr., Ground water in the Paleozoic rocks of northern Alabama: 
Geol. Survey of Alabama, Special Report No. 16, 1933. 

'^Hall. B. M., and Hall, M. R., Second Report on water powers in Alabama: Geological 
Survey of Alabama, Bull. 17. 1916. 
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It is stated bv the Chamber of Commerce of Gadsden that 
the minimum flow of the Coosa River at Gadsden is 2,000 cubic 
feet per second, and that the waters of this river are remarkably 
free of boiler-scale forming minerals or other substances deleterious 
to industrial use. 

It is also pointed out that Gadsden is the birthplace of the Ala- 
bama Power Company and that Gadsden has available at low 
rates more than 1,000,000 horsepower of electric energy generated 
at several hydroelectric plants located on the Coosa and other 
ncarbv rivers of Alabama. 

Transportation facilities. — The iron-ore bearing areas of north- 
east Alabama are for the most part easily accessible. Railroads 
parallel the ore outcrops of the Lookout Mountain Plateau, the 
Ala])ama Great Southern on the northwest, and The Tennessee, 
Alabama, and Georgia on the southeast border, both lines within a 
fraction of a mile to a little more than a mile distant at most points. 
'J'he Alabama Great Southern extends southwest from Attalla 
within short distances of the ore-bearing ridges that flank Clian- 
dler and Blount Mountains. The Southern Railway skirts the east 
border of Shinl)one Ridge from Gadsden to Leesburg, then extends 
eastward past Round Mountain and Tuckers Ridge to Rome, Ga. 
The Southern Railway also extends down the west side of Browns 
X'alley from the State line to Scotts])oro and connects at Huntsville 
bv rail and car-ferrv to Guntersville with the branch of the Nash- 
ville, Chattanooga, and St. Louis Railway which crosses Sand 
Mountain from Guntersville to Attalla. The Louisville and Nash- 
ville Railwav from Anniston to Gadsden crosses certain iron-bear- 
ing ridges and from Gadsden to Birmingham passes through 
Greasy Cove and Murphrees Valley, incidentally serving the Gads- 
den-Attalla industrial district. The Seaboard Air Line crosses the 
extreme southern part of the district, tap])ing coal rather than ore 
fields. Highways arc generally good and have served for motor- 
truck haulage of iron ore from mines to the railroads but heretofore 
it has been more generally the practice to build short standard- 
guage or narrow-guage spurs directly to the mines. A feature of 
future interest is the projected improvement of navigation on Coosa 
River involving the development of a 9-foot channel from Rome, 
Georgia, to the Gulf of Mexico, which would give northeastern 
Alabama a water outlet to the sea. 
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OUTLINE OF THE GEOLOGY 

The rocks exposed in the northeast Alabama iron ore field 
are of Paleozoic age, and with breaks in sequence, range from 
Cambrian to Pennsylvanian. In places recent surficial deposits 
overlie most of the Paleozoic formations. The rocks are all of 
sedimentary origin and have not been subjected to metamorphism 
in the ordinary sense of that term, although most of formations 
have suffered minor alterations through structural deformation, 
the action of circulating waters, and weathering agencies. The 
percentage of fixed carbon in the coal beds in certain areas has 
been slightly increased. 

The rocks with which this report is most concerned are com- 
prised within the Red Mountain formation, of Silurian age, and 
inasmuch as there is a great deal of geologic literature, some of it 
fairly recent, dealing with the general geology and with the iron 
ores of the region, including adjacent parts of Georgia and Ten- 
nessee, the formations not closely associated with the ore beds will 
not be described in detail. Moreover, in the chapter on Oeasy 
Cove, pages 28-44. all the formations which occur in that area and 
which comprise nearly all those exposed in northeast Alabama 
are described briefly, thus eliminating the necessity of giving them 
further consideration in this outline. 

A list of the publications of interest in this connection is given 
below. 
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General Structure 

On the subject of general geologic structure only a brief out- 
line need be given for the area at large as under the descriptions 
of iron ore outcrops in the various subdivisions of northeast Ala- 
bama will be given more particulars concerning the local structure 
of the rocks associated with the ore beds. 

It has been pointed out in the text on Physiography that the 
land forms are closely dependent upon the underlying rock struc- 
ture, and conversely, the broader features of the rock structure 
can readily be interpreted from the land forms. The broad areas 
and remnants of the Cumberland Plateau are generally underlain 
by rocks that lie nearly horizontal or have been gently folded into 
synclines but there are several sharp narrow anticlines that separ- 
ate the broader synclinal structures. On the borders of these 
anticlines the strata have been tilted from moderate angles to 
vertical or overturned and are in many places bordered by faults. 
Sections A-A, B-B, C-C, and D-D, in Plate 2 of this report will 
serve to illustrate these structural relations. 

The broad synclinal areas are represented by the outlying 
hills capped by rocks of the Pottsville formation northwest of 
Brown's Valley (Tennessee River), and Sand, or Raccoon Moun- 
tain, Lookout Mountain, and Blount Mountain. The narrow anti- 
clines are exhibited in Browns, Wills-Lookout, and Murphrees 
Vallevs. The border between the Cumberland Plateau and the 
Coosa Valley and Ridge area is marked by more complicated struc- 
ture, such as more profound and more closely spaced faults, and 
in the X^alley and Ridge area faults have repeated narrow areas of 
certain formations and in places have thrust earlier over later 
formations. 

The beds of red iron ore generally croj) out in narrow ridges 
on the flanks of the anticlinal arches and dip toward the broad 
synclines. Theoretically the red iron ore beds should extend con- 
tinuouslv underneath the svnclinal Lookout, Sand, and Blount 
Mountains from one margin to the other, but this ideal condition 
may not exist. There is no knowledge based on experience to 
prove the continuity of the ore beds below the plateaus. Mining 
along the margins has nowhere been able to ])enetratc as far as 
a point directly below the escarpment. This has been due to more 
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than one difficulty. In places the ore bed has been so badly 
crushed and shattered bv movements of the rocks that the ore 
was of little value and water entered the mine in too large volume ; 
in other instances the ore bed was lost entirely by faulting, and 
in others the ore deteriorated or thinned out to such an extent 
down the dip as to become unworkable. 

Drill holes have been put down in the back valleys between 
the ore-bearing ridges and the plateau escarpments north of Gads- 
den and southwest of Attalla where the ore should have been en- 
countered at moderate depth, but not even the ore-bearing forma- 
tion was reached, indicating the presence of unsuspected faults. 
Structural relations, therfore, have an important bearing on the 
availability of the iron ore. Original deposition also has an im- 
portant bearing on the occurrence and on the character and thick- 
ness of the ore beds. Observations along the outcrops of the ore 



beds show great variation — even disapi)earance — along their strike 
and so it may be expected also in the direction of dip. It is for 
this reason that it is most logical to believe that the ore beds are 
lenticular in shape and limited in extent, that in places two lenses 
may overlap in a given section while in others no ore at all may 
be found. It is also illogical to construct a structure section show- 
ing the Red Mountain formation as carrying beds of ore continu- 
ously below the plateaus across distances of 5 to 20 miles without 
serious question as to the facts. Only thorough core drilling can 
determine this question. 

Stratigraphy 

A generalized section with brief notes on the character of the 
rocks in northeast Alabama, after Butts (p. 80) and Johnston (j). 8) 
is given below. By reference to the original tables which include 
a time scale and sections for various parts of Alabama it will be 
seen that not all the formations given in the table herewith are 
present at any one place in northeast Alabama. Reference to the 
geological map accompanying Special Report 14 of the Geological 
Survey of Alabama will make clear the general distribution of all 
the formations and Plate 1 of this report will show the distribution 
of the Red Mountain formation. The distribution of the outcrops 
of the beds is primarily dependent on the geologic structure and 
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the erosional features. The Cambrian and Ordovician(?) rocks 
occupy the axes of anticlinal valleys with Ordovician, Silurian, 
Devonian, and Mississippian rocks on the limbs of the anticlines 
and Pennsylvanian rocks in the broad synclinal uplands. 

Generalised section of rocks in northeast Alabama 



System 


Series 


Formation 


Character 


Thickness-Feet 




Penn. 


Pottsvillc 


Shale, sandstone 


9,000(max.) 






' Parkwood 


Shale, sandstone 


400-2,200 






Floyd 


•shrvlf, a little samUtone and 
limpstonc 


1, 200-2.000 (?) 






Pennington , 


Shale, sandst«»nc. limestone 


50-450 






Bangor 


Lime^totie 


100-700 


Carboniferous 


Mississippian 


Hartselle 


Sandstone 


5-200 






Gasper 


Limestone and marl 


75-150 






Ste. Genevieve 


Limestone, oolitic 
Limestone, coarse grained 


10-100 

175 (max-) 






Tuscumbia ( St. Louis 


I,imc«tone, thick-bedded. 






■ 


) Warsaw 


coarsely crystalline 


15-200 






Fort Payne 


Chert and limestone 


100-200 


Devonian 




f Chattanooga 


Black shale 


2-20 


M^\f » y^mlAtULA 




j Frog Mountain ( Thin sandstone 


20-50 






1 


Sandstone 


6-350 


Silurian 




Red Mountain 


Sandstone, shale, iron ore 


400-700 






• 


' Sequatchie 


Limestone, sandy 


150(nmz.) 








Little Oak 


Limestone 


50-500 






Chickamauga • 


Athens 


Shale and limestone 


10-300 








Lenoir 


Limestone 


500 (max.) 


Ordovician 






Attalla 


Conglomerate of chert and 








■ - 


quartzite 


5-50 






Mosheim 


Limestone 


50 (max.) 






Odenville 


Limestone, chert y 


50 






Newala 


Limestone 


1,000 






Longview 


Liniestone, cherty 


500± 






' Chepultepec 


Dolomite, cherty 


1.1 00 (max.) 


Cambrian 




Copper Ridge 


Dolomite, cherty 


2,000 (max.) 


or 




Bibb 


Dolomite 


500(max.) 


Ordovician 




Ketona 


Dolomite 


250-600± 






Brierfield 


Dolomite 


1,500 (max.) 






' Conasauga 


Shale, limestone 


500-1,900 


Cambrian 




Rome 


Shale, sandstone, limestone 


700-2,250 




Shady 


Limestone, dolomite 


500-1,200 






Weisner 


Quartzite, shale 


5.500 (max.) 



GEOLOGY 23 



SILURIAN ROCKS 

Red Mountain formation 

Character, thickness, correlation. — In northeast Alabama the 
Red Mountain formation, the sole representative of the Silurian 
system, consists, at and near the surface, of beds of sandstone, 
shale, and iron ore. Below the water-table the beds of sandstone 
are generally more or less calcareous. Probably originally they 
were calcareous but near the surface much of the calcium carbon- 
ate has been leached out by surface waters. In north central and 
northwest Alabama the formation is comparatively thin and con- 
sists largely of limestone, which is more or less ferruginous in 
places. 

The thickness of the Red Mountain formation is variable. In 
the north central and northwest parts of the State it crops out in but 
few places and information is best obtained from drill records. 
According to the most reliable records of holes drilled for oil in 
the Plateau counties the thickness ranged generally from 180 to 
425 feet, although, due to uncertainties in logging of the wells a 
few records showed smaller and others much larger footages. In 
Sand V^alley, Wills Valley, and east of Lookout Mountain measure- 
ments ranging between 430 and 658 feet have been obtained, mostly 
from surface observations. 

In line with the effort to avoid duplication of printing the 
reader is referred to the notes on the Red Mountain formation and 
on the red iron ores in the Chapter on Greasy Cove in this report, 
pages 38 and 44. No especial paleontological studies for the pur- 
pose of correlation of parts of the Red Mountain formation have 
been made during this economic survey, but interesting facts have 
been observed and recorded that in the future may be helpful in 
explaining some of the anomalies that do occur. However, the 
investigation by the geologists of the Tennessee Valley Authority 
in the Guntersville Reservoir have brought out some significant 
correlations that have an important economic bearing, and it is 
recommended that the chapter entitled "Paleontologic Correlation 
of the members of the Red Mountain formation in the Gunters- 
ville Reservoir" by Robert M. Ross, incorporated into this Report^ 
pages 319-333, be read carefully. The description of the Red 
Mountain formation by Chas. Butts in Special Report 14 of the 
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Cieological Survey of Alabama, pages 133-141. abo will be found 
of much intere>t in this connection. 

General Distribution 

(Plate 1). 

The Red Mountain formation in northeast Alabama crops out 
in long, roughly parallel, more or less continuous strips. The 
width of outcrop of these strips in most places is narrow because 
(»f the position of the strata on the foothill ridges. The outcrops 
are confined largely to foothill ridge«i along the narrow anticlinal 
valleys between the synclinal plateaus of Lookout. Blount. 
Chandler and Sand Mountains. Other outcrops occur east and 
southeast of Lookout and Blount Mountains. The strips of Red 
Mountr.n formation with few exceptions strike northeast paral- 
leling the axe> of the main folds. 

Springville-Greasy Cove. — (Plates 2 and 12). A strip of the 
Red Mountain formation generally paralleling the southeast sides 
of Blount and Chandler Mountains begins southwest of the area 
included in this report and extends past Springville nearly to 
Attalla. The outcrop varies in width from place to place. It is 
unu.-uallv wide alxiut 2 miles northeast of Chandler Mountain 
where it extends completely across the axis of the syncline. 
Fp.ults interrupt the continuity of the outcrop in places, and in 
other places cause duplication of outcrops. I'rom place to place 
the strata have steep dips because of faulting. .About 2 miles 
west of Attalla the Red Mountain formation is exposed around 
the northeast end of the Chandler Mountain syncline and extends 
into Greasv Cove and Wills \'allev. 

At the head of Greasy Cove at the southwest end of anticlinal 
Wills \'alley the axis of the anticline plunges gently below the 
surface to the southwest and the strata have been dislocated for 
about half a mile by a strike fault. Differential erosion has pro- 
duced on the periphery of the Cove a L'-shaped foothill ridge that 
is known ])articularly on the southeast border of the Cove as Red 
Mountain. In most places the ridge is capped by strata of the 
Red Mountain formation. The strip extends from about 2 miles 
west of Attalla. southwestward barely into St. Clair County, 
swings around the head of the Cove and extends northeastward 
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t(« end against a fault near Littleton in Etowah County. This 
strip of Red Mountain formation has received more than ordinary 
attention because the thickness of the iron ore beds which crop 
out in the Cove is greater in places than anywhere else outside of 
the Hirmingham District. 

Wills Valley.— (Plates 2-8). The Red Mountain formation 
in Wills Valley extends northeastward through Etowah and 
DeKaub counties, to the Georgia State line. The area com- 
prises 2 parallel strips, about 3^ miles apart, separated from each 
other bv anticinal areas of older rocks. 

Beginning at Attalla in Moragnc Mountain a strip of the Red 
Mountain formation forms a foothill ridge known as Red Moun- 
tain which parallels the northwest border of Lookout Mountain to 
the Georgia State line. The continuity of this ridge is broken by 
relatively few gaps and the outcrop of Red Mountain strata ex- 
tends uninterruptedly throughout the entire strip. The beds, for 
the most part, dip moderately southeast toward Lookout Moun- 
tain. 

On the opposite, or northwest, side of Wills Valley the Red 
Mountain formation crops out with steep northwestward dips in a 
low ridge, called **West Red Mountain". In some places these 
.strata have been overturned or interrupted by faults. About 
4^ miles north of the northeast end of this strip and about 5 miles 
north of Sulphur Springs, Alabama, the Red Mountain formation 
is exposed for about 1 mile in Pudding Ridge, the southwest end 
ot a plunging anticline which enters Alabama from Georgia. 
(Plate 8.) 

ft 

Shinbone Ridge. — (Plates 3, 4, 9 and 10). Beginning at the 
great eastward fault at the southwest end of Lookout Mountain 
at Gadsden Shinbone Ridge extends northeastward along the 
southeast border of Lookout Mountain as far as the Georgia State 
line. The ridge is generally narrow. In some places it is a 
prominent topographic feature, with the Red Mountain formation 
cropping out on the southeast slopes, but in other places the ridge 
loses its identity, and the Red Mountain strata, where present, 
crop out on a series of low ridges, hills, and knobs. The entire 
strip of Red Moimtain formation southeast of Lookout Mountain 
is bordered by, or lies just northwest of, a fault zone. As a result 
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the strata tend to have steep dips to the northwest but in a few 
places have reversed dips to the southeast. The Red Mountain 
strata are eHminatcd entirely by a fault for about 2 miles near 
Blue Pond, Cherokee County. 

East of Shinbone Ridge.— (Plates 4, 9, 10). Leeth Mountain, 
about 9 miles northeast of Gadsden in Etowah County has a small 
outcrop of the Red Mountain formation against which strata of 
the Conasauga formation have been faulted. In Cherokee County 
the Red Mountain formation crops out on Tucker Ridge and its 
outlier, Round Mountain, which lies about 3 miles southwest of 
the extremity of Tucker Ridge, and strata of this formation crop 
out also about 3 miles east of Gaylesville on Scraper Mountain. 
Tucker Ridge and Scraper Mountain are synclinal in structure, 
and the Red Mountain formation dipping gently southeast on the 
northwest limbs of the synclines forms prominent outcrops. The 
southeast limbs of the synclines are cut off in part by faults. 

Coosa VaUey Ridges.— (Plates 12, 13-A and 13-B, 14). In the 
western part of the district included under Coosa Valley Ridges 
the Red Mountain formation crops out on several short ridges and 
isolated mountains which are the eroded remnants of folds cut off 
by thrust faults. In this group in St. Clair County is a short un- 
named ridge which extends southeast from Springville. South- 
west of Gadsden are Cedar Mountain, Canoe Creek Mountain, 
and Dunaway-Elliott Mountain, all of them bounded on the south- 
east by the Cahaba fault. 

The most southeasterly outcrops of the Red Mountain forma- 
tion are on a long ridge which begins near Odenville in St. Clair 
County, extends northeasterly for over 40 miles, and ends about 
12 miles east of Glencoe in Calhoun County. At its southwest 
end the ridge is known as Oak Ridge, and other parts to the north- 
east are known successively as Beaver Creek Mountains, Greens 
Creek Mountain, and Colvin Mountain. The beds in this ridge in 
most places dip southeast at low angles, but near Glencoe faults 
disrupt the strata and the dips are variable. East of Glencoe the 
ridge trends almost directly east and the beds dip to the south. 

Murphrees Valley. — (Plates 11-A and 11-B). Murphree's Val- 
ley begins in Etowah County about 9 miles northwest of 
Attalla and extends southwestward past Oneonta in Blount County 
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and beyond the limits of the area considered in this report. This 
valley has been incised along the axis of an nnsynietrical anti- 
cline which plunges to the northeast under the strata of the Sand 
Mountain plateau. Strata of the Red Mountain formation crop 
out in a low ridge along the northwest side of the Valley, on the 
southeast side for a short distance, but from a point about 2j4 
miles east of Oneonta to a point near Aurora the formation is cut 
out by a fault. 

Browns Valley. — (Plate 1.) The most extensive outcrops of 
Red Mountain formation in northeast Alabama are on the borders 
of the anticlinal Browns Valley. These strips extend from the 
Tennessee State line southwestward to near J3rooksville, Hlount 
County, where the formation plunges below the surface. Near 
Blountsville the Red Mountain strata appear in 3 small dome 
structures which are on the strike of the axis of the anticlinal fold. 

The strip of Red Mountain formation on the southeast side 
of Browns Vallev is continuous and unbroken bv faults. At sev- 
eral places the strip is crossed by the Tennessee River. From the 
vicinity of Brooksville to Scottsboro the strip on the northwest 
side of the vallev is broken bv onlv one fault but from Scottsboro 
to the Tennessee State line the formation is entirelv eliminated 
from the section by another fault. 

Plateau Counties. — The plateau highlands have no outcrops 
of the Red Mountain formation. Drill records have penetrated 
the formation in many places, as described in one of the later 
chapters of this report. Rocks exposed in the valleys of northern 
tributaries of the Tennessee River in Lauderdale and Limestone 
Counties that have been determined to be of Silurian age are pre- 
dominantly of limestone — no iron ore is present. 

The general distribution of the outcrops of the Red Mountain 
formation in northeast Alabama is well displayed on the geologic 
map of Alabama issued by the Geological Survey of Alabama in 
Special Report 14, and they are shown on a smaller scale in Plate 
1 of this present report. 
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GREASY COVE 

(Plate 2) 

General Statement. — The Greasy Cove district is a roughly 
rectangular area in northeast Alabama, comprising about 90 square 
miles, which lies mostly west and southwest of Attalla and St. 
Clair Counties. The long side of the rectangle is bounded on the 
southeast bv the main line of the Alabama Great Southern Rail- 
road. The crest of Blount Mountain is its northwest boundary. 
The southwest and northeast boundaries are irregular, as they are 
formed mainly by State Highway No. 38 and U. S. Highway No. 
241, respectively. Greasy Cove,^ itself, is a narrow valley between 
Chandler and Blount Mountains. Several beds of hematite crop 
out on the borders of the cove. One of these is thicker in places 
than anv other bed of hematite in northeast Alabama outside the 
Birmingham district, and all of the beds are favorably situated for 
prospecting and mining. These facts, in addition to long continued 
geologic and economic interest in the deposits, justified the is- 
suance of a preliminary report^ on the l)edded red iron ores of the 
district in 1933. 

The U. S. Geological Survey completed a special topographic 
map of the (ircasy Cove district in 1938. and on this base Thomas 
G. Andrews made a detailed geologic map, Plate 2, of this Report. 
Greasv Cove is the onlv area of the several considered in this re- 
port for which a detp.iled, up-to-date base is available. The strati- 
graphy is similar to that of the other iron ore-bearing areas of 
northeast Alabama. For these reasons the Greasv Cove district is 
described in detail as representative of the regional geology. 



Topography 

Greasy Cove lies in the Cumberland Plateau part of the Ap- 
palachian Plateau.^ Relief in the area is moderate; the maximum 
difference in altitude is about 1000 feet. 



^The name is said to have been derived from the greasy looking scum of iron oxide 
which appears on water seeping from beds of iron ore on the borders of the cove. 

siBurchard, Ernest K. Iron Ore in the Red Mountain Formation in Greasy Cove, Alabama: 
U. S. Geological Su-vey, Circular 1, 49 pp., 1933. 

•Johnston, VV. D., Jr., A revision of physical divisions of northern Alabama: Washington 
Acad. Sci. Jour. vol. 12. no. 8, p. 220, 1932. 
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The most prominent topographic features are the synclinal 
plateaus of Blount Mountain, Chandler Mountain, and the valley 
which lies between them known as "Greasy Cove'\ Minor features 
are the foothill ridge in which beds of red iron ore crop out, 
Moragfiie Mountain in the northeastern part of the district, and 
the topographic basin northeast of Shores Gap. The mountains, 
ridges, and valleys are the result of differential resistance to 
weathering of various folded, and here and there faulted, sedi- 
mentary rocks. The topography reflects the lithology and struc- 
ture of the underlying strata. (See Figs. 2A and 2B.) 

The strata underlying Greasy Cove have been folded to form 
a low anticline in line with the axis of the anticlinal Wills Valley. 
The axis of this fold here plunges southwest at a low angle under 
the Blount Mountain-Chandler Mountain plateau thus producing 
the Cove which thus becomes the southwestern terminus of Wills 
Valley. The central part of Greasy Cove is a maturely dissected 
region of slight relief composed of hills and valleys in which the 
maximum difference in altitude is about 300 feet. 

The greater part of Blount Mountain syncline lies northwest 
of the Greasy Cove area so that only the crest and steep southeast 
slopes of the mountain appear on Plate 2. Blount Mountain has 
a fairly level narrow crest whose uniformity is broken from place to 
place by streams and gaps. Roads cross the mountain at Autreys, 
Hyatt, Tumlin, and Gregory Gaps, but abandoned roads lead to 
Battle Gap and other gaps without name. The mountain trends 
generally northeast-southwest except in the southwestern part of 
the area where it bends to the south and is separated from Chandler 
Mountain only by Hyatts Gap. 

Chandler Mountain, an elliptical-shaped outlier of Blount 
Mountain, is residual from the erosion of the syncline southeast of 
Greasy Cove. The top of the mountain has been eroded to form a 
shallow topographic basin with a gently rolling surface. Drainage 
of the basin goes into Gulf Creek whose steej) re-entrant valley 
breaks the comparatively level crest line of the mountain on its 
southeast side. The sandstone ca])ping the mountain weathers to 
form steep cliffs on all sides. 

A low ridge, known locally as Red Mountain, forms a foothill 
belt bordering Greasy Cove on three sides, with the open side to 
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the northeast. The less prominent northwest prong of the ridge, 
with moderately steep slopes, which is separated from Blount 
Mountain by a narrow valley, begins about 1 mile west of the road 
that extends from Walnut Grove to Attalla and Gadsden. It is 
cut by Schoolhouse, Gilliland, and McLendon Gaps. The more 
prominent southeast prong, extending about 7 miles beyond the 
northeast end of Chandler Mountain, terminates about a quarter 
of a mile west of Moragne Station. This part of the ridge, sep- 
arated from Chandler Mountain by a narrow valley in part of 
v/hich Little Canoe Creek flows, has steeper slopes toward Greasy 
Cove than toward Chandler Mountain. The foothill ridge is broken 
from place to place by notches or gaps, including Brothers Mill, 
Moodys, Garignes, and Turleys Gaps. A discontinuous and still 
less prominent ridge, similar to the one above described, begins 
about three-quarters of a mile southwest of Moragne Station and 
extends southwestward along the southeast side of Chandler 
Mountain to the area boundary near Whitney at State Highway 
No. 38. 

Moragne Mountain is the V-shaped southwestern end of the 
long foothill ridge, Red Mountain, mentioned elsewhere in this 
report in connection with descriptions of iron ore beds in Wills 
Valley, paralleling Lookout Mountain on the northwest from the 
Cicoijria line to AttalLi, of which only a 2-mile segment is included 
in the Greasy Cove area. Moragne Mountain has moderately 
steep slopes and a relief of about 500 feet. The two prongs of the 
mountain form a small V-shaped valley opening eastward, at the 
mouth of which lies a large part of the town of Attalla. 

Northeast of .Shores Gap the higher Red Mountain ridge on 
the northwest and a lower ridge on the southeast bound a roughly 
elliptical area about 3 miles long. The central part of the area 
has been eroded to form an unsymmctrical topographic basin, 
which has been dissected bv small creeks, and most of tlie surface 
slopes toward the southeast. The maximum difference in altitude 
between the bottom of the basin and the highest parts of the en- 
circling ridges is about 325 feet. 
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Geology 

STRUCTrRE 

The prominent structural features of the Greasy Cove area 
are the narrow southwestward plunfjinjj anticline in which (^ireasy 
Cove is incised, and the elliptical Chandler Mountain syncline, 
which were formed by the folding of orij^inally flat-lying sedimen- 
tary rocks. Faultin.i^f. which presumably accompanied the folding, 
has further disrupted the strata. Topography is so closely related 
to the ]H)sitions of the underlying strata that the structure of the 
district is clearly depicted by the topographic map. 

The attitudes of the strata in droasy Cove vary from place to 
place in relation to their positions on the plunging anticline and 
to faults. The strata on the southeast side of the Cove dip, gen- 
erally southeast at angles varying from 20 to 33 degrees. There 
are no faults of consequence on this side except at the extreme 
ends of the Red Mountain ridge. At the southwestern end the 
rocks in the ridge have been thrust northwest along a fault with 
an apparent throw of less than 100 feet, and at the northeastern 
end the ridge terminates against a fault which has brought an 
U])per Cambrian dolomite against sandstone and shale of the 
Silurian Red Mountain formation. 

Strata on the northwest side of the Cc)ve generally have steep 
northwest dips. Rocks on this entire side have been more or less 
affected by faulting which in some places has caused reversals in 
di]) and in other j)laces duplication of outcrops. In still other 
places outcrops have been entirely eliminated. 

The Chandler Mountain syncline is a shallow spoon-shaped 
trough, whose boundaries are more extensive than the main 
mountain mass. The southeastward dipping strata of the Red 
Moimtain ridge forming the limb common to the Greasy Cove 
jmticline and the Chandler Mouncain syncline ])resumably pass 
under Chandler ]\ Fountain and emerge to form a similar, but lower, 
ridge on the southeast side. The syncline also extends about 2 
miles northeastward beyond the tip of Chandler Mountain to 
Shores < lap, where erosion of a cross fold has separated com- 
pletely the strata al)()ve the Red Mountain formation in the 
Chandler Mountain svncline from those in the smaller svncline 
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northeast of the gap. The small syncline is unsymmetrical with 
a long northwest limb and a short southeast limb. At the south- 
west end of Chandler Mountain the formations below the Missis- 
sippian Parkwood formation extend beyond the Greasy Cove area 
and become part of the longer Blount Mountain syncline. 

The great east-west fault, against which Lookout Mountain 
terminates on the southwest, enters the Greasy Cove area near 
Attalla and brings the Cambrian Conasauga formation against 
formations ranging in age from Cambrian (Copper Ridge dolo- 
mite) to Mississippian (Bangor limestone). The sinuous trace of 
ibis low nngle thrust fault extends south westward between the 
Red Mountain ridge southeast of Chandler Mountain and the 
.>outheastern boundary of the area. The effect of the faulting is 
shown bv the development of a fenstcr in that part of the area. 
(PI. 2, SEM sec. 8, T. 13 S., R. 4 E.) 

The strata in Moragnc Mountain were folded into a sharp 
syncline plunging almost directly ca>t. Minor bending of the 
limbs of ihe syncline causes a variation in strike from place to 
p^'ice. The south prong of the mountain ends against the great 
itiult mentioned above, and a small fault with a low hade and little 
>li]) apparently lies along tlic axis of the syncline. 

AIiii(;r structures in i)laces produce variations in the attitude 
of the strata of the Grea>\' Cove area. Small folds with axes 
])arallel to the strike of the greater folds cause sharp changes in 
dip. Small faults disrupt the strata and in some places have added 
lo the complexities of mining. Local structures are more readily 
."-cen in the areas where pr()si)ecting and mining have been carried 
( n, and they will be mentioned in the text describing red iron 
ore beds. 



STRATIGRAPHY 

The Greasy Cove area contains only Paleozoic sedimentary 
rocks, with the single exception of a thin bed of volcanic ash, or 
bcntonite, which occurs near the top of the Chickamauga lime- 
stone. Sandstone and chert are the most evident and widespread 
surface rocks, but considerable thicknesses of limestone and shale 
are thinly concealed by soil, debris, and vegetation in the valleys 
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and on the hill slopes. Beds of red iron ore are thin and crop out 
in narrow belts on the foothill ridges. 



The strata comprise formations of the Cambrian, Ordovician, 
Silurian, Devonian (?) and Carboniferous systems. The oldest 
strata of the district are those of the Conasauga formation which 
crop out along the southeast side of the area. The next oldest rock 
is chert derived by weathering from Cambrian or Ordovician 
dolomites which occupy the central part of Greasy Cove. The 
younger, and higher, formations are arranged in V-shaped strips 
on the borders of the Cove. All of the formations appear on the 
southeast side of the Chandler Mountain syncline, and those up 
to the Mississippian Parkwood formation crop out in the Moragne 
Mountain syncline. 

Many of the formations exposed in the Greasy Cove area also 
crop out in the other districts in northeast Alabama in which beds 
of red iron ore occur. Brief descriptions of their characteristics in 
the Greasy Cove area arc gven below. For more complete de- 
scriptions the reader is referred to the Special Report 14 on the 
geology of Alabama.* 

Cambrian System 

Conasauga formation. — The Conasauga formation is composed 
of limestone and shale. Thin-bedded limestone, which weathers 
more slowly than the shale, seems to predominate, and forms most 
of the Conasauga outcrops. The characteristic "Flatwoods" topo- 
graphy of the formation, developed in the valley regions of Ala- 
bama, indicates its presence in the broad belt on the southeastern 
part of the area. 

The limestone of the Conasauga formation is thin to thick- 
bedded with layers ranging in thickness from half an inch to 3 feet. 
'J'he usual thickness is about 2 inches. In places many small lenses 
of limestone occur in the inlerbedded shale. Tlie larger limestone 
masses vary in thickness and extent because they are chiefly 
lenses in the formation. 



'Adams, G. I., Butts, Charles, Stephenson. L. W., and Cooke. Wythe. Geology oi 
Alabama: Alabama Geol. Survey, Special Kept. No. 14, 312 pp. 1926. 
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The limestone is gray to blue, predominantly fine grained 
argillaceous rock, but a few layers are coarsely crystalline. From 
place to place the thinner beds have been converted into clay 
layers by loss of calcium carbonate, apparently with little reduc- 
tion of volume. Many of the beds are crossed by a network of 
small calcite veinlets filling former fissures in the rock. Fossils 
are scarce. 

Unweathered shale of the Conasauga formation is light to 
moderately dark gray and sometimes greenish in color. Most of 
the shale which can be seen has a tan to buff color which is proba- 
bly due to oxidation during weathering. The shale is thin-bedded, 
and in places the beds may be of paper thinness. It shatters easily, 
breaking into minute pieces. Few fossils are contained in it. 

In the Greasy Cove area the strata of the Conasauga forma- 
tion strike generally northeastward, but the beds are overturned 
and have moderately high dips to the southeast. The attitude 
varies somewhat for at Attalla in places the strata strike almost 
directly east and dip steeply northward. The diversity in strike 
and dip probably is due to thrusting along the fault which crosses 
the southwest end of Lookout Mountain and whose trace extends 
southwestward along or near the contact between the Conasauga 
formation and Cambrian or Ordovician dolomites. 



n'he outcrop width of the Conasauga formation directly across 
the strike just west of Whitney, in the extreme southeast corner 
of the Greasv Cove area, is cfivcn bv Butts as 3600 fcet.*^ Butts 
says "the indicated thickness seems excessive, and suggests repe- 
tition by close folding." The Conasauga extends beyond the lim- 
its of the district, and no measurement of its actual thickness was 
feasible. 

Cambrian and Ordovician Systems 

Copper Ridge and Chepultepec dolomites. — The Copper Ridge 
and Chepultepec dolomites crop out in the Greasy Cove area but 
exposures of fresh rock are rare since quantities of rc.<idual chert 
commonly hide them under a thick cover. The chert is spread 
ever a wide area in the central ])art of Greasy Cove, and is found 



^Adaras, Butts, and others, oi>. cit., p. 69. 



36 IRON ORE OF NORTHEAST ALABAMA 

in a narrow strip extending southwestward along^ the southeast 
side of the Chandler Mountain syncline. Only three outcrops of 
dolomite were found in the district, the first along^ a road in the 
SWj'i sec. 30. T. 11 S., R. 5 E.. the second along Browns Creek 
in the SW54 sec. 25, T. 11 S.. R. 4 E.. and the third on the crest 
of a little hill in the XE'aSE'a sec. 31. T. 11 S.. R. 5 E. The first 
two outcrops are thought to l>e of the Copper Ridjsfe dolomite, but 
the third is Chepultepec as indicated by characteristic chert in the 
dolomite. 

The Copper Riflge and Chcpulicpec dolomites were grouped 
t«^gcther on the State geologic map for -iratigraphic and lithologic 
reason.^,' because of difficulty in tracinir exact contacts in the resi- 
dual chert, and becau-^e the time --pent in their separation would 
have gained no particular advantage. 

The Co|)per Ridge doloiiiite is generally a massive, fine- 
grained, gray to blue, thick-bedded drilomite. Single strata are 
from 2 feet to more than 10 feet thick. Xodules of chert, of prac- 
tically tht -ame color as the enclosing rock, are present in the 
dolomite, liUt are not abundani. 

The r( siflual chert of the Copper Ridge dolomite is abundant 
€'Av\ characteri>lir. It i> whi^e to tan. dense, tough an<l angular, 
e\en wiun found in -treani 'le]>'»-it>. In places the chert is in 
poor I V iU:i\nr(\ la vers ot irreirular thickness. liUt usuallv it is a 
jumbie oi j)iec:s an*! ma.-<es ot" xariable shape ranging in size from 
small i'rai(menl> to bcjdie- of considerable size. C)ccasionallv 
laminated pieces are found wliich may rej)resent parts of crypto- 
znon fruins Inil. in general, fossils are rare. 

The Chepultepec dolomite i.^ a coarsely crystalline, dark- 
bluish, thin to thick-bedded dolomite. Compact, light gray, thick- 
bedded limestone may form a part of the formation. 

The chert of the Chepultepec dolomite is characteristic also. 
It is mealv in texture and tends to crumble easilv. This chert 
may occur in masses of variable size or in poorly defined beds. 
Srjuie of the masses have a worm-eaten appearance. 



'Adams, Butts, and others: op. cit., p. 80. 
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The base of the Copper Ridge dolomite is not exposed in the 
Greasy Cove area, and the base of the Chepultepec dolomite was 
not recognized because of a lack of fresh exposures. The total 
thickness of the formations is not known. The maximum outcrop 
width across the strike of the strata in the central part of Greasy 
Cove is about 2 miles. 

Ordovician System 

Chickamauga limestone. — The Chickamauga limestone is com- 
posed largely of limestone interbedded with a minor amount of 
shale. Recognizable also is the bnsal Attalla chert conglomerate 
member, and, near the top of the formation, a thin bed of decom- 
posed volcanic ash, or bentonite. 

The Attalla chert conglomerate member varies widely in com- 
position from place to place. Its most common phase is a coarse 
to gritty sandstone with chert pebbles irregularly distributed with- 
in the beds. The sandstone is sometimes in well-defined lavers 
varying in thickness from 1 inch to 2 feet but may be in masses 
of irregular size up to 5 feet thick, apparently lens-shaped. The 
chert pebbles may be white, green, or ])lue, are rounded to sub- 
angular, and generally are about the size of a pea, but more rarely 
they may be as long as 1 inch. In other exposures pebbles, simi- 
lar to those in the sandy phase, are thickly scattered. 

The main body of the Chickamauga limestone is composed of 
gray to blue limestone of variable character. The rock is thin to 
thick-bedded, dense to crvstalline, fossiliferous limestone. In 
places the limestone may be argillaceous. The beds range in thick- 
ness from thin layers up to a maximum of 3 feet. Occasionally 
outcrops are found on which nodules of dark gray to black and tan 
chert occur, but such chert is neither abundant nor characteristic. 

Near the top of the Chickamauga limestone a bed of waxy, 
light green, shaly material containing black mica has been found 
in places. On weathering, this material, whch is thought to be 
partly decomposed volcanic ash, or bentonite, alters to a tan to 
gray unctuous clay. One exposure of this material was noted on 
the northwest slope of Red Mountain in a gully on the trail 
leading down from Turleys Gap in the NE^4 '*^^c. 16, T. 12 S., R. 
4 E. It is from 8 to 12 inches thick. 
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Good exposures of the Attalla chert conglomerate member 
and the limestone beds of the Chickamauga limestone may be seen 
on the borders of Greasy Cove, especially on northwest slope of 
the southeastern Red Mountain foothill ridge. Another good ex- 
posure may be seen on the northwest side of the Cove in the "Bald 
Hill" CNWj4 sec. 18, T. 12 S., R. 4 E.) where limestone strata of 
the formation crop out from the bottom to the top of the hill. The 
most complete section of the Chickamauga limestone in the area 
is along the old Boaz road, half a mile north of Attalla. Here 
also the bentonitic bed easily may be found. 

The thickness of the Attalla chert conglomerate member of 
the Chickamauga limestone within the Greasy Cove area is about 
50 feet. By calculation of thickness from outcrop width and dip, 
the limestone part of the Chickamauga has a maximum thickness 
of about 650 feet, giving a total of possibly 650-700 feet for the 
entire formation. 

Silurian S3rstem 

Red Mountain formatian. — The Red Mountain formation is 
composed of sandstone, shale, and beds of red iron ore. The sand- 
stones of the formation are commonly of two kinds: gray, fine- 
grained, resistant, rock, and brown, ferruginous, slightly argilla- 
ceous fine-grained material. These beds are from about 1 inch to 
5 feet in thickness. The gray sandstone, which is ridge forming, 
commonly occurs near the bottom of the formation. Shale units 
of varying thicknesses are interbedded with the sandstone layers. 
The shale is sandy, micaceous, and tan to brown in color. The 
sandstone and shale are relatively unfossiliferous, but occasionally 
units are found which contain numerous brachiopods, corals, and 
crinoid stems. 

Several beds of red iron ore crop out within the Greasy Cove 
jjrea, and three distinct beds can be traced for considerable dis- 
tances. The beds, when fresh, are hard, calcareous, fossiliferous, 
hematite. On weathering they are leached of their calcium car- 
bonate and converted to soft, fossiliferous hematite that is much 
richer in iron than the hard, calcareous ore. The soft ore has been 
worked wherever quality and thickness justified, but the hard ores 
have been left untouched. The beds range in thickness from 
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about 1 inch to as much as 7j4 feet, but in most places are less 
than 2 feet thick. 

There are numerous outcrops of the Red Mountain formation 
in the foothill ridges, but the characteristics of the formation as 
a whole are shown ])y the following detailed section, measured 
where the beds have a practically vertical position: 

Detailed section of the Red Mountain forffiatioft in northern part of 

SW% sec. 35, r. 11 S., R. 4 E. 

Ft. In. 
Devonian or Mississippian age 

Chattanooga shale - _ 66 

Silurian 

Red Mountain formation 

Sandstone, heavy-bedded, fine-grained, gray, beds up to 

3 feet thick, inter-bedded with shale 

Shale, sandy, tan „ 

Ore, soft, fossiliferous, thin clay partings 

Sandstone and shale, brown 

Ore, soft, fossiliferous _ 

Sandstone, fine-grained, ferruginous, brown, in beds up 

to 1 foot 2 inches thick, interbedded with sandy shale 

Shale interbedded with sandstone in layers up to 3 inches 

thick, and including two 1 inch layers of sandy ore 

Shale, sandy, with coarse quartz grains — 

Total thickness... _ 445 9 

« 

Strike N. 60' E., dip about 85° N. 30° W. 

The thickness of the formation elsewhere in Greasy Cove as 
determined from outcrop width and dip is about 480 to 500 feet. 
These thicknesses compare wth measurements of 605, 629, and 658 
feet on the southeast ridge in Wills Valley near Crudup and 
Fort Payne. 

Devonian or Carboniferous 

Chattanooga shale. — The Chattanooga shale is black, dense, 
and fissile. It shatters easily, and fresh outcrops are generally 
covered with accumulations of small, thin, brittle pieces. In places 
the shale weathers to a sandy, white to tan, friable shale, and out« 
crops are frequently obscured by a gray soil. 
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Outcrops of the Chattanooga shale are common and are gen- 
erally found in the small saddles between the foothill Red Moun- 
lain ridge on one side and the crests of the noses which project at 
right angles to the Red Mountain ridge on the other. In places 
where the strata are more distorted, the shale has other positions, 
and may be found on the crest of the foothill ridge. Good expo- 
sures usually are found where gaps have been eroded through the 
crest of Red Mountain, as at Brothers Mill Gap in the SE. cor. 
sec. 19, T. 12S.,.R. 4 E. 

The thickness of the Chattanooga shale in the Greasy Cove 
area is variable, but in most places is 35 feet or less. On one out- 
crop, in the northern half of the SW,^4. ^^cc. 35, T. 11 S., R. 4 E., 
ibc width across a])parently vertical beds was 66 feet, but this 
thickness is probably due, in part, to duplication by faulting. 

Carboniferous System 
MISSISSIPPIAN SERIEvS 

Fort Payne chert. Tuscumbia limestone, Ste. Genevieve lime- 
stone, and Gasper formation. — The Fort Payne chert, Tuscumbia 
limestone, Ste. Genevieve limestone, and Gasper formation are 
mapped as one pattern on the Greasy Cove geologic map (PI. 2). 
These formations include the strata between the Chattanooga 
shale below and the Hartselle sandstone above. The first three 
f(»rmations definitely crop out in the area, and shale that has been 
seen in one place directly under the Hartselle sandstone is proba- 
bly of the Gasper formation. 



The I^'ort Payne chert is composed of cherty limestone beds 
with a small proportion of shale. The limestone weathers easily, 
sup])lying quantities of residual white to gray, crinoidal chert 
which usually occurs in ])eds of varying thickness up to a maxi- 
mum of 4 to 5 inches. These beds of chert preserve the original 
stratification, but shatter easily, so that outcrops are covered with 
fragments of chert and decomposed, gritty, siliceous material. The 
shale of this formation is blue, dense, calcareous, and fossiliferous, 
and weathers easily. 

There are practically no exposures of the limestone beds of 
the Fort Pavne chert, but the stratified beds of characteristic chert 
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crop out in small valleys on the slopes of the Red Mountain ridges. 
Jixccllent exposures of chert usually can be seen in gaps of the 
ridge where, in many places, this material has been taken from 
small pits for road metal. 

The Tuscumbia limestone is composed of gray, thick-bedded, 
fossiliferous limestone, with which may occur, in places, dark-blue, 
fine-grained, dense, fossiliferous limestone, but the last type is 
rare. Outcrops of this formation usually are masked by residual 
chert, and fresh limestone beds are seldom seen. 

The Ste. Genevieve limestone is composed of limestone strata 
with a small quantity of interbedded shale. The limestone is in 
beds from 1 to 5 feet thick, gray to blue, dense to coarsely crystal- 
line, and fossiliferous. Some beds are oolitic. Silicified fossils 
are sometimes found in the residual soil from this forr.iation. 

The Ste. Genevieve limestone apparently resists weathering 
more readilv than the limestone of the Fort Pavne and Tuscum- 
bia formations, and outcrops of its limestone beds are common. 
There are many exposures along Little Canoe Creek, on the north- 
west side of Chandler Mountain, particularly in the N\V'4 sec. 21, 
T. 12 S., R. 4 E., where a considerable thickness is found, and 
where the creek has eroded a small natural bridge in the limestone. 
Another good exposure is found at the northeast end of the main 
Chandler Mountain syncline, in the SW54 sec. 13, T. 12 S., R. 4 E., 
and still another at the intersection of the Heeson Cove-Chandler 
Mountain roads in the NEMSWM sec. 4, T. 13 S., R. 4 E. 

Along the road which forms a part of the southwestern boun- 
dary of the area, in the NW^ sec. 26, T. 13 S., R. 3 E., a dark 
gray to black, fossiliferous shale, thought to be of the Gasper for- 
mation, crops out. The shale lies directly under the Hartselle 
sandstone, and there seems to be a thickness of about 50 feet or 
less. 

The total thickness of the strata between the Chattanooga 
fhale and the Hartselle sandstone ranges between 250 and 300 feet. 

Hartselle sandstone. — The Hartselle sandstone is composed 
of medium-gramed, non-fossiliferous, friable to well-cemented 
sandstone in beds of varying thicknesses up to a maximum of 6 
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feet. In places the rock is cross-bedded. Weathered exposures 
show a predominantly gr^iy color, but in detail may show zones 
and patches colored by brown iron oxide. The rock is soft enough 
to weather into beds of sand in places but in other places it is so 
hard that it forms a low ridge here and there in the valley between 
higher ridges capped by resistant sandstone of the Red Mountain 
formation on the one side and sandstone of the Pottsville formation 
on the other. Folding has converted the Hartselle sandstone into 
rocks which are essentially quartzites in several places. 

Outcrops of the Hartselle sandstone are common in the valley 
mentioned above, and also on the southeast side of Chandler 
Mountain. The formation crops out in the center of the unsym- 
metrical area northeast of Shores Gap. 

The Hartselle sandstone is about 200 feet thick. 

Bangor limestone. — ^The Bangor limestone is composed of 
gray to dark blue gray, fossiliferous limestone. The bryozoan 
Archimedes is common, especially the spiral axial parts, and the 
frosd-like parts are not uncommon. Forms of the blastoid Pen- 
tremites and spiriferoid brachiopods are also found. The limestone 
crops out in places in shaly layers, but usually it is in beds from 
1 to 4 feet thick. It is dense anl rarely may be crystalline or 
oolitic. Nodules of dark gray chert are occasionally found in the 
Bangor limestone. The chert often has a porous texture due to 
the presence of many molds of crinoid stems of small size. In one 
outcrop, this fossiliferous chert was found in well-defined layers. 

Along the slopes of Chandler and Blount Mountains, the 
Bangor limestone is generally hidden by debris from formations 
which crop out higher up. One fairly complete section can be 
seen at the base of Chandler Mountain at the northeast end, and 
another in and near Hyatts Gap at the southwest end of the 
mountain. 

The Bangor limestone is 450 to 500 feet thick. 

Parkwood and Pennington formations (undivided). — On the 
slopes of Chandler and Blount Mountains a series of shale and 
sandstone beds above the Bangor limestone and below the Potts- 
ville formation are thought to be mostly of the Parkwood fofma- 
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tion, with a thin series of shale beds, the Pennington shale, at the 
bottom/ The Pennington shale is composed of interbedded red 
and tan shales which vary from place to place. The thickness of 
these shales is unknown, but it is probably only 25 feet or less. 
The red shales grade upward into a series of shales that are gray 
when fresh and tan when weathered. Near the bottom of the g^ay 
shale, fossiliferous beds occur. Within the shale are streaks, 
lenses, and thin beds of sandstone which are variable in number 
and thickness. Sandstone beds are generally present from 40 to 
100 feet above the bottom of this shale. The sandstone is olive 
green, medium-grained, siliceous, and non-fossiliferous. It occurs 
in thin to thick massive layers. 

The shale may be seen on the roads which go up Chandler 
and Blount Mountains, but the sections naturally are incomplete. 
One good exposure can be seen in the re-entrant valley of Gulf 
Creek on the southeast side of Chandler Mountain. 

The total thickness of these formations is from 700 to 750 feet. 

Pennsylvania]! series 

Pottsville forniation. — The Pottsville formation is composed 
of sandstone, shale, and conglomerate. The sandstone beds are 
from 1 inch to more than 10 feet thick. They are medium to 
coarse-grained, siliceous, slabby, and resistant. The color ranges 
from white to brown, depending on the degree of weathering to 
which they have been subjected. Small well-rounded quartz peb- 
bles are scattered through the sandstones in variable quantity. 
The shale is buff to tan, sandy, and is interbedded with the sand- 
stone. The shale may occur in units up to 20 or more feet in 
thickness. Conglomerate beds of variable thickness and extent 
occur near the bottom of the formation and similar beds are also 
found higher up in the sandstones. The conglomerates are usually 
composed of coarse sand grains with numerous well-rounded small 
quartz pebbles. 

The resistant sandstones form ridges, broad synclinal plateaus, 
and escarpments. Within the Greasy Cove area the sandstones 
cap Blount and Chandler Mountains. Massive tabular boulders 



^Tentative. — Personal communication from James Steele Williams, United States Geologi- 
al Srnitj. 
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40 to 50 feet long and 10 to 12 feet thick are found on the slopes 
of the mountains below outcrops of the Pottsville formation. 

The I^ottsville formation is at least 600 feet thick within the 
Greasy Cove area. 

ECONOMIC GEOLOGY 

The Red Iron Ores 

A preliminary report^ on the red iron ores of Greasy Cove and 
vicinity has been published. The paper includes a brief descrip- 
tion of the g*eolocry. details of the ore beds, and a small-scale, gen- 
eralized mitcro]) map of the red ore beds. Material for the report 
was gathered during several field seasons, culminating in 1930. 
The information presented below is derived in part from Bur- 
chard's paper, and in part from records obtained by Andrews 
smcc 1937. 

The beds of red iron ore in the Greasy Cove area crop out 
with various attitudes in the foothill ridges formed by the resistant 
sandstone of the Red Mountain formation. Along the southeast 
side of (irea>y Cove the beds generally dij) moderately to the 
southeast, but on the northwest side they dip steeply northwest, 
and may be vertical or even overturned. On the southeast side of 
Chandler Mountain outcrops of red ore are rare in com])arison to 
the number within Greasy Cove proper, but where seen, the beds 
usually dip steeply northwest. On Moragne Mountain the beds 
have moderate dips, but vary in direction of dip within short dis- 
tances in relation to their position on the complex small synclinal 
fold. 



The thickness of the red iron ore beds ranges from 1 inch or 
less to a maximum of 7y2 feet, (See Figs. 3 A and 3B) but 
the usual thicknes at most places is less than 2 feet. The 
7j4-fo()t thickness is exceptional and has been measured at 
only one place at the head of the Cove. It is presumably 
due to local thickening at the crest of the anticline. Here and 
there the beds are so thin that thev cannot be traced, and 
their ])resence is indicated by scattered pieces on the sur- 
face. In some places the beds have been squeezed or faulted 



^iJurchard, Ernest F.. op. cit. 
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Fig. 315. Open pit mining of red iron ore bed near head ut Creasy C 
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fl-'j.. "' ' ;«*'•:. •:!;it:.:- niicroporus 
J'ty^hophyllurn ipomoea Foerste (not Davis) 

l';jrr '/f ' riTj^i^l -irm- are common in the ores, and rarelv 
\%'\\',\,\\i- j/j. ;.M'Ii;t an! found. Pieces of other unidentified fossils are 
*\\ *, pr*' '-nt. 
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Fig. 4. Pebbles of red iron ore from Scliidhouse Ga\t showing UaV s\ic^ atA 
«& (Natural 5ize.} 
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Fig. 5A. Urokeii pebbles of red iron ore showing oolitic and flaxseed texture. 




Fig. SU. Pebbles of red iron ore lying horizontally in matrix of similar 
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The unweathered hematite beds are essentially ferruginous 
limestones, relatively low in metallic iron, which contain minor 
amounts of silica, alumina, and phosphorus. Weathering mainly 
causes a loss of calcium carbonate, so that other constituents are 
proportionately increased in a given mass. The material high in 
calcium carbonate is known as **hard'' ore, and the weathered 
material as "soft" ore. The soft ore extends to various depths 
below the surface, and is the only ore mined in the Greasy Cove 
area. Mining practically always ceases when the hard ore is 
reached. 

Three beds of red iron ore crop out at the head of (^reasy 
Cove. Each bed has characteristics by which it can be recognized 
with a fair degree of certainty. Correlation of the individual beds 
is possible for considerable distances, and tentative correlations 
may be carried further. The many prospects along the strike help 
to make recognition more positive. 

The three beds beginning with the stratigraphically lowest 
one are known locally as the "low phos", the "sandy", and the 
"big coral" beds. Intervals between them vary, but in an exposure 
at Brothers Mill Gap the second is about 30 feet stratigraphically 
above the lowest, and the third about 40 feet above the second. 



The apparently diagnostic feature of the "low phos" bed is an 
abundance of molds of segments of crinoid stems. The molds are 
about a quarter of an inch in diameter, and surround small low 
truncated conical projections representing material pushed up into 
the hollow center of the segment. Fresh bedding surfaces of this 
ore bed appear to be covered by small buttons with high centers. 
Similar fossils are found in other beds, but not in as persistent 
quantity as in the lower bed. This bed is usually 1 foot 4 inches 
or less in thickness, but in places reaches a thickness of 4 feet 
6 inches. 

The **sandy" bed is recognized by the abundant coarse quartz 
sand grains in the ore. The quartz grains are well rounded, and 
I:: : aLcvtt half the siiic of a pea. Some soft ore of this bed is 
compact enough to resist weathering, so that slabs of the ore ac- 
cumulate on outcrops in places. The bed is lean and few attempts 
are made to exploit it commercially. 
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The "big coral" bed is characterized by abundant fossil re- 
mains. One of the most common is a coral (Ptychophylluni) 
which has a round base about 1 inch to Ij^ inches in diameter. 
Other fossil corals have branches extending 1 foot to 1 foot 6 
inches long. This bed in several places contains the flat ore 
pebbles referred to above. 

From the head of the Cove, the "low phos" bed can be traced 
northeastward to the end of the southeast Red Mountain ridge, 
and can be correlated tentatively with the strip of the Red Moun- 
tain formation on the northwest side of the Cove. It apparently 
forms most of the outcrops of ore beds on the southeast side of 
the Chandler Mountain syncline, and is thought to be the one 
which should be correlated with the red ore bed in Moragne 
Mountain. 

The "sandy" bed can be traced northeastward from the head 
of the Cove in the southeast Red Mountain ridge, but the outcrop 
swings around the northeast end of the Chandler Mountain 
syncline at Shores Gap and apparently lenses out 1 mile to the 
south of the Gap. The outcrop can be traced on the northwest 
side of the small syncline northeast of Shores Gap, but not on the 
southeast side. The "sandy" bed cannot be traced on the north- 
west Red Mountain ridge in Greasy Cove for more than three- 
quarters of a mile beyond McLendon Gap. 

The "big coral" bed can be followed from the head of the Cove 
northeastward in the southeast ridge to a point just northeast of 
Garigues Gap where it thins out and disappears. In the northwest 
Red Mountain ridge this bed can be traced to a point about three- 
quarters of a mile beyond McLendon Gap. It was recognized in 
the old Tumlin Gap mining area, about a mile farther northeast. 
If the flat pebbles of iron ore are diagnostic of a definite bed in 
the series the "big coral" bed which alone contains these pebbles 
at the head of the cove should be correlated with the bed which 
crops out near Schoolhouse Gap. 

Data on the three beds are given in the detailed descriptions 
below. The arrangement of facts is logical since the outcrops of 
the red ore beds in the Greasy Cove area fall into two natural 
subdivisions : those in the strip of Red Mountain formation on the 
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eastern border of Chandler Mountain, and on the northwest and 
southeast borders of Greasy Cove. 

Whitney. — The Red Mountain formation on the southeast 
limb of the Chandler Mountain syncline and of the small synclinal 
basin northeast of Shores Gap crops out southeast, east, and north- 
east of Chandler Mountain. The strip of Red Mountain strata 
is not continuous here because the whole formation is cut out for 
short distances by faults in several places southeast of Chandler 
Mountain, but the outcrops, where present, usually lie less than 
2 miles northwest of the Alabama Great Southern Railroad. The 
strip of Red Mountain formation farthest southwest begins at the 
boundary of the Greasy Cove general area on State Highway No. 
38 at a point nine-tenths of a mile northwest of Whitney in the 
NW54 sec. 26, T. 13 S., R. 3 E. It extends northeastward through 
section 24 and terminates against a fault in the SEJ4 sec. 18, T. 
13 S., R. 4 E. The strata in this strip are greatly disturbed and 
show considerable variation in strike and dip. In one place the 
beds are obviously repeated by faulting. 

Between 1880 and 1890 some prospect pits were dug at the 
southwest end of this strip but were partly obscured at the time 
of McCalley's visit and were entirely obliterated w^hen the present 
survey was undertaken. The following section, measured by Mc- 
Calley at the mouth of one of the drifts, gives a fair representation 
of the ore seam and its inclosing rocks: (Plate 2, 1)* 

Section of iron ore bed 1 mile northwest of Whitney, near center of NWl^ 

sec. 2ST. 13 S„ R. 3 H. 

(M. II, p. 278) 

Ft. In. 

Shale, dark — 

Shale, ochreous, may carry a little ore 4 

Ore _ 1 6 

Shale, visible - — 6 to 8 

Total ore, 1 foot, 6 inches. 

On the northeast side of the road in this same locality a bed 
of granular, argillaceous, fossil if erous soft red ore about 1 foot 2 
inches thick is exposed in the bank. Red ore outcrops could not 



opiate numbers are followed by locality numbers. "M. II", sig^nifies McCalley's "Valley 
Regions, vol. II". 
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be located in any other place in this strip, but in several places 
sparse red ore float was mixed with abundant sandstone debris. 

Gulf Creek. — The next strip to the northeast, which is almost 
3 miles long, begins in the XE34 s^c. 18, T. 13 S., R. 4 E., extends 
through sections 17, 8. and 9, and ends in the SE^4 sec. 4, T. 13 S., 
R. 4 E. Gulf Creek flows across an unsymmetrical anticline in 
the Red Mountain formation in a gap in the XW'i XWj-rJ sec. 17, 
T. 13 S., R. 4 E. (PI. 2, 2) Strata of the southeast limb dip about 
70' S. 2ff B'., and on the northwest limb dip 30* X. 20^ W. On 
the northeast side of the creek a .^eam of ore and shale apparently 
about 1 foot 2 inches thick appears at the southeast base of the 
hill at the side of an old woods road. A section measured bv Mc- 
Calley on the southwest side of the gap is as follows: 

Partial section of Red Mountain formation on southwest side of Gulf Creek in the 

.V£J4 XEy4 sec. 18, T. U 5., R. 4 £. 
(M. II, p. 279) 

Ft. In. 
Devonian, black shale 

Red Mountain formation. 

Debris _ — 4-5 

Sandstone, about _ _ 20 

Shale, hard and yellowish, with streaks of ore, about... 15 

Ore, mixed with shale _ - 1 1 

Ore, badly weathered, soft or loose like sandy loam 3 6 

Shale, visible _ 10-15 

Dip 60"" to SS" SE. Total shaly, sandy ore 4 feet, 7 inches. 

Northeast of Gulf Creek strata of the Red Mountain formation 
have various dips but the strike is generally northeast. Along the 
Beeson Cove road near the end of this strip an exposure almost at 
right angles to the strike of the strata shows that the beds are 
closely folded and faulted. Ferruginous sandstone and shale were 
seen in the section along the road, but no ore seams. Sparse float 
from ore beds was noted elsewhere in the strip, ])ut no other out- 
crops than those given above. 

An outcrop of the Red Mountain formation parallel to this 
strip and lying mostly in the SE/4 sec. 8, T. 13 S., R. 4 E., is ex- 
posed in a fen.ster about a half a mile long. Float from sandy ore 
beds was seen in the fenster area, but no ore seams in place were 
noted. 



GREASY COVE 53 



The next strip of Red Mountain formation is about half a mile 
long. It begins in the N\V^ NW^ sec. 3, T. 13 S., R. 4 E., and 
ends in the SWJ4 SEM sec. 34, T. 12 S.. R. 4 E. No red ore in 
place or as float was noted in the strip. 

Steele. — Another strip of Red Mountain formation paralleling 
the Alabama Great Southern Railroad begins against a fault a 
quarter of a mile northwest of Steele in the SE}4 sec. 34, T. 12 S., 
R. 4 E., and extends without break to its end in the northwest 
part of sec. 4 T. 12 S.. R. 5 E. Between Steele and the gap of 
Little Canoe Creek — the boundary between St. Clair and Etowah 
Counties — about 2^ miles northeast, the Red Mountain strata 
have vertical or steep northwest dips. Several old prospect pits 
along the strike of a firm, sandy, lean ore bed about 1 foot thick 
were noted by Andrews in the SE'A SE34 sec. 34, T. 12 S., R. 4 E. 
This bed is probably the lower seam of two reported in this vicinity 
by McCalley. A section by McCalley (M. II, p. 280) of the upper 
iron ore seam is as follows : 

Section of iron ore bed northzvest of Steele in SEl/i sec. 34, T. 12 S., R. 4 H. 

(PI. 2, 3) 

Ft. In. 

Shale 

Ore, soft, low specific gravity - 1 3 

to 
1 4 

Shale, yellow 6 

Ore, soft, low^ specific gravity about - 2 6 

Dip about 75° NW. Total ore, about 3 feet, 9 inches. 

Partial analyses of the soft ore from the two seams are re- 
ported by McCalley (M. II, p. 280) as follows: 

Analyses of soft iron ore from near Steele 

Fe SiO.. P 

45.18 26 23 0.235 

57.78 9.62 0.123 

No other outcrops of ore were seen in this strip southwest of 
Little Canoe Creek, and little float ore could be found. 

Northeast of Little Canoe Creek the outcro]> of the Red Moun- 
tain formation in the main northwest ridge in sec. 24, T. 12 S., R. 
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4 E. is repeated on the southeast in a lower ridge about 1 mile 
long which terminates against faults in the NE>4 sec. 24. The 
strata in the southeastern ridge are overturned and dip steeply 
southeast. No outcrops or float of red ore were noted. 

In a wash in a small valley at the southwest end of the main 
ridge northeast of Little Canoe Creek a bed of lean ore 4 to 6 
inches thick was noted hut no other outcrop or conspicuous float 
of red ore was seen for a mile to the northeast. 

Southwest of Attalla. — The Red Mountain formation has a 
wide outcrop along the crest of the transverse fold which separates 
the upper strata of the Red Mountain and strata of higher and 
younger formations of the Chandler Mountain syncline from those 
in the smaller syncline between Shores Gap and Attalla. On a 
high hill in the NEM SE34 sec 13, T. 12 S., R. 4 E., red ore float 
of the "low phos** and "sandy" ])eds was noted. The "sandy" bed 
can ])e traced by float and by a few old prospect trenches around 
the small valley at the northeast end of the Chandler Mountain 
syncline and to the north until the outcrop of the ore bed becomes 
a part of the outcrop of the Red Mountain formation on the ridge 
along the southeast side of Greasy Cove. No outcrops were seen 
where a measurement of the bed could be made. In the SE>4 SEJ4 
sec. 12, T. 12 S., R. 4 E., and at the common corner of sees. 12 and 
13, T. 12 S., R. 4 E., and sees. 7 and 18. T. 12 S., R. 5 E., two 
outliers of the "sandy" bed crop out around two hills. (PI. 2, 4) 
Quantities of float ore are scattered over the surface, and several 
tons have been piled up. The ore is firm, slabby, granular, and 
full of coarse quartz sand grains. 

Erosion has not gone deep enough into the Red Mountain 
formation to separate the outcrop of the "low phos" bed southwest 
and northeast of Shores Gap. This bed can be traced by float 
and by numerous old prospect trenches around a small re-entrant 
valley to the south of Shores Gap and for about half a mile to 
the northeast, or to the NE^ NEj4 sec. 18, T. 12 S., R. S E. The 
bed is obviously lean and thin. 

For the next mile northeastward no red ore was noted. In 
the NE>i SEJ4 sec. 8, T. 12 S., R. 5 E., near Gaines Chapel, a 
local road crosses the strip of the Red Mountain formation, and 
on the northeast side of the road, in the end of a low ridge, the 
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strata of the formation are exposed in a small unsymmetrical anti- 
cline. The strike of the fold and ridge is about N. 60° E., but in 
less than a quarter of a mile the trend of the ridge changes to 
about N. 20° E. Red ore float of the "low phos" bed was noted 
along the top of the ridge. In the side of a small valley two small 
old trenches showed two outcrops, apparently of the same bed, 
10 or 12 feet apart, a repetition due either to close folding or fault- 
ing. (PI. 2, 5) Float ore of the "low phos'* bed was found along 
the ridge for 1 mile northeastward to the end of the synclinal basin 
about 2 miles west of Attalla. No recognizable float of the "sandy" 
bed of the Greasy Cove section was found in this vicinity. In 1916 
the following section was noted on this ridge :^ 

Section of iron ore bed in iP'lA SlVl4 sec. 4, T. 12 S.. R. 5 H., about 2j4 fniles 

zi'cst'southwest of Attalla 

Ft. In. 

Shale „ _ 

Ore - - 6 

Shale - 854 

Ore - - - 1 

Shale 



Bed is vertical. Total ore 1 foot, 6 inches. 



At the end of the strip in the northwest part of sec. 4, T. 12 S., 
R. 5 E., the rocks are greatly disturbed and the strata at the end 
of the southeast limb of the small syncline have been thrust over 
the strata at the end of the northwest limb for several hundred 
feet. A number of old prospect trenches and pits are found in this 
vicinity and all appear to be on the same bed, which has been 
repeated by faulting. An outcrop of the "low phos" bed about 1 
foot 6 inches thick was noted in a shallow trench on the steep 
southeast slope of the ridge. (PI. 2, 6). The ore is soft, oolitic, 
and crinoidal, and contains many small corals. Other outcrops of 
the ore bed in this vicinity measured at two places about 50 feet 
apart showed the following sections: 



^Report by Prof. Wilbur A. Nelson to owners of property. 
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Sections of iron ore bed near small branch of Big Wills Creek 2 miles ivest 

of A Italia 

1. 

Ft. In. 

Shale - -.-- 

Shale with a few ferruginous streaks ... 10 

Ore, hematite, with scale of linionite at top 1 10 

Shale 

Beds dip steeply almost west. Total ore about 1 foot. 

2. 

Shale 

Shale with a few ferruginous streaks 10 

Ore, hematite, with scale of limonite at top .-. 1 3^ 

Shale — - 

Beds dip steeply almost west. Total ore about 1 foot, 31/2 inches. 

The following section of the ore bed in this vicinity was made 
by J. R. Ryan: 

Section of iron ore bed near branch of Biy Wills Creek 2 miles west of Attalla 

In. 

Shale - --. 6 

Ore, soft, good 1/^ 

Ore, good 3 

Shale Vz 

Ore, good - 9 

Shale 

The bed is vertical. Total ore, 1 foot, VA inches. 

A section by McCalley in this locality is as follows : 
Section of iron ore bed at northeast base of ridge in NEl4 ^'W% sec. 4, T. 12 ,S'.. 

R. 5 B. 

(M. II, p. 206) 

Ft. In. 

S^andstone, yellow shaly 

Ore, red - 4 

Shale, yellowish gray — 4 

Ore, red . - - -- 1 4 

Sandstone, hard — 

Dip about 85*^ W. Total ore 1 foot, 8 inches. 
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McCalley states that the best outcrops of red ore southeast of 
Chandler Mountain are about 2 feet thick, but this thickness must 
he rare. It is obvious from the records presented here that there 
is not much red ore of commercial importance in outcrops of the 
Red Mountain formation southeast, east, and northeast of Chandler 
Mountain, and that in most places mining would be difficult be- 
cause of the disturbed condition of the strata. 

Additional data on the iron ore beds in the vicinity of Shores 
Gap and along the northwest limb of the synclinal basin west of 
Attalla are given farther along in the text, pages 94-96 and 1(M-112. 

The Cove. — The Red Mountain formation crops out in the 
foothill ridge bordering Greasy Cove in a V-shaped strip which 
terminates on the southwest in the NWj4 sec. 36, T. 12 S., R. 3 E. 
The two prongs extend northeastward from this poni:, the one 
on the northwest side ending in the NWj4 NW^ sec. 36, T. 11 
S., R. 4 E., and the one on the southeast side ending in the SW}4 
sec. 33, T. 11 S., R. 5 E. The outcrops are separated from those 
farther northeast in Wills Valley by faulted areas in which no 
Red Mountain formation appears. 

Burchard described many sections of iron ore beds of the Red 
Mountain formation in Greasy Cove in his preliminary report* 
published in 1933, but the supply of copies of this paper has be- 
come nearly exhausted. Much of the material of the earlier pub- 
lication is therefore included in the present report, and the same 
order of arrangement of the material is followed. The data are 
given beginning at the northeast end of the strip of Red Mountain 
formation on the northwest side, extending southwestward to the 
head of the Cove, and thence northeastward to a point about Zyi 
miles west of Attalla. 

Northwest border of the Cove 

West of Ivalee: — The strip of Red Mountain formation on the 
northwest side of Greasy Cove begins in the NWj4 NWJ4 sec. 36, 
T. 11 S., R. 4 E., about 1^ miles west of the station of Ivalee on 
the Louisville and Nashville Railroad. Northeast of this point to 
the border of the Greasy Cove map area at a gap near Littleton, 



^Burchard, Ernest F., op. cit. 
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a distance of about 3 miles, the Red Mountain formation is faulted 
below the surface. A careful search failed to reveal any float ore 
or ore in place throughout the entire distance despite rumors to 
the contrary. 

The first outcrops of ore beds on the northwest side appear in 
a wash on an old road near the end of the strip. (PI. 2, 7) The 
section is as follows: 

Section of iron ore bed on old road in NE]4 NEli ^^c- 35, T. 11 S., R, 4 B. 

Ft. In. 

Ore, sandy, shaly - 4 

Sandstone „ - - 1 

Clay, ferruginous - - 2-3 

Ore, fossiliferous — 10 

Dip about 35° N. 10° W. Total ore about 1 foot. 2 inches. 

About 300 feet farther north on this same road a bed of lean 
ore 6 inches thick, dipping 32° S. 45° W. was seen in a ditch on 
the side of the road. No float ore from the bed could be found 
nearby. 

Southwestward from the above locality for about four-fifths 
of a mile the outcrop of red ore beds is traced by many old pits 
and trenches on the southeast slope of a low ridge. The ore beds 
range in thickness, from 6 inches to 1 foot, 6 inches and in dip 
from 40° southeast to 85° northwest, with the beds vertical in 
places. The presence in some places of two beds of ore about 6 
feet apart is indicated by the parallel arrangement of the test holes. 

The ore is fossiliferous, granular, and firm, and it breaks out 
in pieces from 1 to 3 inches thick. Crinoid stems and a few small 
corals are present. Much of the ore is slickensided. Samples of 
the ore which were soft, and contained no lime, showed 43 to 49 
percent of iron, 11 to 16 percent of silica, 6 to 10 percent of alumina, 
and 8 to 14 percent of water. 

There is a well-exposed section of the Red Mountain forma- 
tion in the NE cor. NWM SW>4 sec. 35, T. 11 S., R. 4 E., where a 
local road crosses the ridge in a gap. (PI. 2, 8) The beds are 
mostly sandy shale and thin sandstone dipping 81° northwest, 
and measuring nearly 450 feet in total thickness. (Cf., p. 39.) On 
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the northeast side of the road two ferruginous seams showing 
respective thicknesses of 1 foot, 9 inches, and 10 inches, separated 
by 6^ feet of sandstone and shale were noted. 

The ore is fine-grained, firm, and fossiliferous. Crinoid re- 
mains are common, but the seams do not contain the large fossil 
corals nor the flat ferruginous pebbles which characterize the "big 
coral" bed to the southwest near the head of the Cove. The two 
thin beds in the gap mentioned above cannot be correlated defi- 
nitely with the more easily recognizable beds farther southwest. 

On the southwest side of the gap a sample of ore was taken 
during a private survey, the records of which indicate a thickness 
of 1 foot 10 inches, with constituents averaging about as follows: 
Iron, 36.5 percent; silica, 25 percent; alumina, 9 percent: Hme, 0.8 
percent; phosphorus, 0.45 percent; manganese, 0.7 percent; and 
water, 15.6 percent. The ore dips 85° northwest. 

Schoolhouse Gap. — Schoolhouse Gap, in the NR>^ NWf4 
sec. 3, T. 12 S., R. 4 E., is 1.1 miles southwest of the gap just men- 
tioned. Outcrops of ore are found along the ridge between the 
two gaps, but the thick ore bed which has been worked at School- 
house Gap cannot be correlated with either of* the two thin beds 
in the gap to the northeast. 

The bed at Schoolhouse Gap is composed of fossiliferous soft 
red ore containing fragments of crinoids, brachiopods, and small 
single corals. The bed contains a number of flat ferruginous peb- 
bles which range in diameter from yi to 6 inches and in thickness 
from one-eighth to three-quarters of an inch. These pebbles, which 
are of material almost identical with the ore bed itself, occur near 
the bottom of the ore bed. Similar pebbles are found in the "big 
coral bed" at the head of the Cove, but no large fossil corals char- 
acteristic of the "big coral" bed were found in the ores at School- 
house Gap. These pebbles of iron ore are described in greater 
detail on pages 96-97 of this chapter. (See Figs. 4 and 5, pages 
47, 48.) 

Two tunnels, a shaft, and many trenches and test pits were 
made on the ore bed which ranges in thickness from about 4 feet 
to 6 feet 5 inches. Most of the openings are within half a mile 
northeast of Schoolhouse Gap. The greatest part of the mining 
in this vicinity was done many years ago, and in 1938 the old mine 
openings were caved in many places. 



I 
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The northeastern, or No. 2 tunnel, was driven N. 65° W. into 
the ridge from the southeast side about 125 feet to the ore which 
dips 60° to 70° northwest. Levels were opened to the right and 
left on the ore bed. In this tunnel about 20 feet from the ore bed 
the rock is much disturbed and fragments of ore are mixed with 
shale, indicating a fault plane along which some of the ore bed 
has been dragged, and at the intersection of the tunnel and the 
left level the ore has been overturned and apparently pinched out. 
Near the face of the right level the ore bed was sampled in eight 
6-inch portions, the averages of the analyses of which were as 
follows: Iron, 25.6 percent; silica, 36 percent; alumina, 12.5 per- 
cent; lime, 1.5 percent; phosphorus, 0.4 percent; manganese, 0.13 
percent; water, 12 percent. The bed here dipped 70° northwest. 

The southwestern or No. 1 tunnel, is 800 to 1,000 feet south- 
west of tunnel 2, and reached the ore at 150 feet from the entrance 
and 80 feet below its outcrop on the crest of the ridge. The ore 
bed has a thickness of about 4 feet and dips 83° northwest. The 
ore is fossiliferous, more or less slickensided, and contains many 
flat pebbles of ore and of a very fine grained ferruginous sand- 
stone having a calcareous cement, which are reported to occur near 
the bottom of thq bed. Analyses of the ore from the right and left 
levels showed approximate averages respectively as follows: Iron, 
41.5 and 42 percent; silica. 19 and 18.5 percent; alumina 8 and 7 
percent; lime 1.8 and 2.5 percent; phosphorous, 0.64 and 0.70 per- 
cent; manganese, 0.15 and 0.15 percent; water, 13 and 15 percent. 

The ore bed at some depth in this vicinity should dip mod- 
erately and evenly toward the northwest and pass beneath Blount 
Mountain. In order to test this inference a hole was drilled in 
the NWH SWM SE54 sec. 34. T. 11 S., R. 4 E., (PI. 2, 10)^ north of 
the shaft mentioned below. The hole, which was drilled at an angle 
of 60° southeast, first passed through 250 feet of loose material, 
which had to be cased, then through limestone to a depth of 1500 
feet. 

No rocks or iron ore of the Red Mountain formation were 
encountered. It seems to have been drilled deeply enough to en- 
counter the ore in the overturned strata, or else the ore bed may 
have been cut off at considerable depth by a fault. 



^Personal communications in 1930 and in 1945 from M. O'Toolc, drilling contractor, 
Birmingham, Alabama. 
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A prospect shaft (PI. 2, 9) 1200 feet northeast of Schoolhouse 
Gap is just east of the crest of the ridge at an elevation of 910 feet. 
It follows a nearly vertical bed of ore that strikes N. 35° to 40° E. 
and is about 6 feet 5 inches thick including partings. When visit- 
ed in 1928, 1938, and 1941 the shaft could not be entered to obtain 
detailed measurements, but shaly and sandy seams in the bed 
would reduce the total thickness of ore. The shaft reached hard 
ore, and some specimens show much calcium carbonate. 

The Schoolhouse Gap shaft was sunk at considerable expense 
by some Chicago business men shortly after the first World War, 
and each foot of the cross section of the ore bed was carefully 
sampled at several depths. A summary of the results of sampling 
and analyses at certain of these depths within the hard ore is as 
follows : 

Dafa concerning vertical iron ore bed in shaft north of Schoolhouse GafP^ 



Depth 


Thickness 


Fe 


SiO. 


AI2O3 


CaO 




P 


(feet) 


of bed 


(percent) 


(percent) (percent) 


(percent) (p< 


ercent) 


70 


8 feet. 9 in. 
(1 in. shale 
parting) 


25.80 


25.45 


8.90 


10.25 




0.45 


85 


5 ft. 6 in. 


32.30 


17.80 


7.02 
Insoluble 


11.00 




.48 
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93 
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(35.40 
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(26.69 av. 
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r (20.90 to 




15.60 to 
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(38.70 
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av. 








r (23.80 to 




13.70 to 
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13.16 
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11.94 
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(21.10 to 




9.60 to 


7.20 


to 




150 
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18.90 










L (30.82 av. 




25.54 av. 


12.33 


av. 





















^Coortesy of David Hancock, Birmingham, Alabama. 
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The detailed analyses show variations between everv- foot of 
the bed and no definite regularity in the quality of the ore accord- 
ing to its stratigraphic position, except that in general the lower 
part of the bed is of better quality than the upper part. The aver- 
ages of the analyses show that the hard ore is below present-day 
commercial grade. 

In addition to the deep shaft two test pits were dug nearby. 
A section in one of them and analyses of the soft ore from both 
pits are given below. 

Section of iron ore bed at bottom of north test pit near Schoolhouse Gap shaft 

Ft. In. 



Clay 

Ore 

Clay 

Ore 

Clay 

Ore 



4 
2 
2 
1 

5 



Clay 1 3 

Ore _ _. _ 1 7 

Clay - 1 



Ore 

Clay 

Total ore 4 ft. 3 in. 



Analyses of soft iron ore from test pits near Schoolhouse Gap shaft 
(David Hancock, analyst, Birmingham. Alabama) 



9 



Fe SiOo AI.Oj 



North pit, 4 ft. 3 in. of ore 

South pit, 5 ft. of ore 

South pit, 3 ft. 6 in. of ore in lower pit 



52.10 


12.77 


5.49 


0.34 


43.90 


19.65 


8.40 


0.36 


49.40 


15.35 


6.58 


0.35 



The soft ore, as would be naturally expected, contains suffi- 
cient iron to l)c of value, but the alumina is undesirably high. 



'i^lic following section of an ore bed was made in 1938 in a 
new j)n)si)ect oi)ening at the head of a small valley (PI. 2, 11) 
about 2,000 feet northeast of Schoolhouse Gap. The ore is soft, 
fossiliferous and limonitic. 
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Section of ore bed in small valley in the SB. cor. SW% SB]^ sec, 34, T. 11 S., 

R. 4 B. 

Ft. In. 
Shale „ „_ • 7^ 



Clay 



Ore 



1 



Ore _ 1 

Clay - „ 54 

Ore ._ _ _ ^ 

Clay - - — Vi 



1 



Clay 1 

Ore 1 ^ 

Clay „ _ „ Y2 

Ore „- — 2^ 

Ore 1 Yi 

Clay _ 2 

Ore _ 1 J4 

Clay - - - -- V2 

Ore — . 1 ZYt 

Shale. 

Dip 66° N. 50' W. Total ore 3 feet 7 inches. 



Another section was measured in 1938 in a new prospect 
(PI. 2, 12) at the head of a small valley 1,000 feet northeast of the 
g^p. The ore is fossiliferous and limonitic. 



64 IRON ORE OF NORTHEAST ALABAMA 

Section of iron ore bed w a sfnall valley in NIV cor. NEH sec. 3, T. 12 S., R. 4 E. 

Ft. In. 

Shale - - 

Ore 9 

Clay -_ „_ 9 

Ore __ : 2>i 

Clay „ 2^ 

Ore • WA 

Clay _ _ 10 

Ore _„ „„ 4 

Clay „ 1 

Ore -„ - „ „ „ 2 

Clay 1/2 

Ore „ 5 

Clay - 2 

Ore 2 

Clay „. 1 



Ore 



4 



Clay „ _ y2 



Ore 



2 



Clay 1 



Ore 



2 



Clay - 1 



Ore 



2 



Clay - - 1 

Ore ._ _ 2 

Clay .- 2 

Ore -...- 10 

Clay - ~ - 4 

Ore 10 

Shale - - 

Dip 60° N. 50^ W. Total ore about 5 feet, 7 inches. 

At the northeast side of Schoolhouse Gap the ore bed crops 
out in an almost vertical position in a small hollow extending 
northeastward to the top of the hill. A drift and trenches were 
made on the ore bed, but the workings were all old and little 
could be seen. IMeces of good ore 2 to 3 inches thick were noted 
on the dump. At the southwest side of the gap a drift 30 feet 
long was filled with water when visited in 1938 and earlier. 

From Schoolhouse Gap 1.2 miles to the gap in which the 
Louisville and Nashville Railroad crosses the strip of the Red 
:vrountain formation in the XE^4 SWM sec. 4 T. 12 S., R. 4 E., 
ore beds crop out from ])lace to place on the ridge, and here and 
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there are a few old prospect openings. The ore bed, which shows 
in the drift on the southwest side of Schoolhouse Gap can be 
traced along the southeast slope of the ridge for about seven- 
tenths of a mile. About half a mile southwest of the gap two 
small pits showing a much weathered red ore, dipping steeply 
northwest and associated with shale, were noted by Burchard. 
Much of the seam is shaly, but there are streaks of good, fine- 
grained "flax-seed" ore containing specks of limonite. The south- 
west pit shows about 2 feet 6 inches of ore merging into shaly 
ferruginous material above; the northeast of the two pits shows 
the following section : 

Section of iron ore bed in test pit half a mile southwest of Schoolhouse Gap 

Ft. In. 

Shale, yellow 

Shale, purplish, with streaks and nodules of ore 8 

Ore - - 1 10 

Dip 65° - 70" N. 30° W. Ore not more than 2 feet. 

Near a small valley on the southeast side of the ridge in the 
SW cor. SE34 NE^ sec. 4, T. 12 S., R. 4 E., ore beds are displayed 
in several test pits, and from them a good idea of the disturbed 
condition of the strata can be gained. (PI. 2, 13) Thirty feet 
below the crest of the saddle a bed of shaly soft ore 2 feet to 2 feet 
6 inches thick containing flat ore pebbles, dips about 10° north. 
Within 100 feet northeast the bed dips about 80° S. 30° E. In the 
saddle above the test pits shale and sandstone beds dip 23° S. 40® 
E. On the northwest slope of the ridge 1100 feet northeast a bed 
of ore about 1 foot thick in a test pit dips about 30° northwest. 
Eight hundred feet southwest of the valley mentioned above test 
pits, with a little ore on the dumps, are found on both sides of the 
ridge near the crest, but no ore was noted on or near the crest 
farther southwest. Almost directlv south of the last mentioned 
test pits a pit showing ore was found near the bottom of the slope, 
and other small prospects appear on this bed southwestward to 
the valley of the small creek which flows under the railroad almost 
directly across the strike of the beds. Near the point where the 
railroad crosses the outcrop of the Red Mountain formation the 
following section is exposed in a small prospect pit about 50 feet 
north of the railroad : 
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Section of iron ore bed in the XIV]4 SE'i sec. 4, T. 12 S., R. 4 H. 

Inches 

^ale - - 

Ore, soft, argillaceous, fossiliferous -— 4 

Shale with ore lenses —. _ 8 

Ore, soft, fossiliferous 3 

Ore mixed with clay 3 

Ore, soft, fossiliferous 3 

Dip about 75° N. 25' W. Total ore about 1 foot. 

About 100 feet north of the above pit a shallow prospect 
trench more than 75 feet long is cut across the strata which strike 
here about N. 65^ E. No ore beds are visilile in the walls of the 
trench. 

The thickness of overburden, the complexity of the close fold- 
ing and faulting, and the sparsencss of prospect openings makes it 
practically impossible to correlate these thin beds with those to 
the northeast. The presence here and there of flat ore pebbles in 
the beds indicates that the same ore bed exposed at Schoolhouse 
Gap extends some distance to the southwest but is greatly reduced 
in thickness. 

No outcrops of ore beds were noted in the railroad cut. Mc- 
Calley gives the following section of an ore bed in a gap near the 
point where the railroad crosses the Red Mountain formation. 

Section of iron ore bed in NBM SW]4 sec. 4, T. 12 S., R. 4 H. 

(M. II. p. 207) 

Ft. In. 

Debris - - -- 

Ore - 5 

Shale - 8-10 

Ore, good 2 

Shale - - 1 

Ore, good 6 

Dip 20' - 60^ northwest. Total ore, 1 foot. 1 inch. 

Gilliland Spring Branch. — About 500 feet southwest of the 
point where the Louisville and Nashville Railroad crosses the Red 
Mountain formation a test pit (PI. 2, 14) on the east slope of a 
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small hill shows a bed of ore 1 foot, 6 inches thick dipping 53° 
southeast. An analysis of the soft ore showed the following aver- 
age composition: Iron, 41.5 percent; silica, 21 percent, alumina, 11 
percent ; water, 10 percent. No lime was present in the samples 
analyzed. No other outcrops were noted on this hill, nor in the 
fields through which the outcrop passes, for over half a mile 
southwest of the railroad. 

In the SEVa SEM sec. 5, T. 12 S., R. 4 E., red shale and thin 
sandstone beds of the Red Mountain formation are displayed along 
the road south of Gilliland Gap (PI. 2, 15). Two thin beds of ore, 
2 inches and 4 inches thick, respectively, were noted in the road 
cut. From this road southwestward for about eight-tenths of a 
mile Andrews in 1937 found many openings but all were badly 
caved and little ore could be seen. 

Examination of outcrops in this vicinity at an earlier date 
yielded records of ore at several of the openings. Southwest of 
the road and up the slope of the ridge several prospects showed 
no ore, but at the top of the ridge a prospect showed a trace of ore. 
A prospect slope (PI. 2, 16) about 30 feet deep was sunk 600 feet 
southwest of Gilliland Gap on the dip of the ore which is 71° 
southeast. The ore was found to be about 2 feet, 3 inches thick, 
very firm, and of a fair grade with the exception of high alumina. 
An average of the analyses of five 6-inch sections showed 47 per- 
cent of iron, 15 percent of silica, 8.8 percent of alumina, 0.22 percent 
of lime, 0.33 percent of phosporus. 0.12 percent manganese, and 
10 percent of water. 

About 200 feet southwest of the prospect slope a drift north- 
west into the east side of the ridge intersected two ferruginous 
beds respectively about 115 and 150 feet from the entrance. The 
ferruginous beds are 5 to 7 feet thick but of very poor quality, 
containing only 6.5 to 15 percent of iron, with 45 to 56 percent of 
silica, 22 to 26 percent of alumina, and 14 to 16 percent of water. 
The beds have been badly disturbed by folding and faulting, and 
the ferruginous beds, if they represent the normal ore zone, have 
been greatly altered, or else were originally of poor grade. 

About 1,450 feet southwest of Gilliland Gap a test pit in a 
hollow on the east side of the ridge is reported to show 2 feet 6 
inches of ore dipping 76° northwest. The average of five samples 
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taken across this ore seam is reported to show 24 percent of iron, 
41 percent of silica, 13 percent of alumina 0.05 percent of lime, 
and 10 percent of water. Two more prospects, a well and a trench, 
within a few hundred feet farther southwest, show ore about 2 
feet 10 inches thick in the well and only a few inches thick at the 
trench ; both seams stand nearly vertical. 

Almost all of the above mentioned prospects are in the NWJ^ 
NE34 and NEj4 NWM sec. 8, T. 12 S., R. 4 E. Between the 
prospects and the road from Gallant and Tumlin Gap to Altoona, 
about half a mile to the southwest several test pits were dug but 
no ore was found. The ore outcrop in this vicinity has apparently 
been cut out by a fault to the point about 300 feet southwest of 
the highway where, on the crest of the ridge, begins the group of 
workings collectively known as the Tumlin Gap mine. 

Tumlin Gap. — The mines near Tumlin Gap were visited in 
1913, 1917, and 1928, but in 1928 the mine had long been idle and 
the workings could not be entered. When seen by Andrews in 
1937 soft ore was being mined from one slope but operations soon 
ceased, and visits between 1937 and 1941 showed that work had 
not been resumed. In 1937, with the exception of the one slope, 
all of the openings were caved, and the trenches were filled with 
debris. Little ore in place could be seen. 

Most of the openings near Tumlin Gap are in the Sj^ sec. 7, 
T. 12 S., R. 4 E. One entry is driven into the ridge from the 
northwest side in a small valley in the SE cor. NEj4 SW54 sec. 7 
and a slope farther southwest is driven down the ore bed from 
the outcrop on the southeast side of the ridge. Entries were driven 
along the strike of the ore to the right and left from these two 
opening^. Near the southwest end of the workings is a shaft also, 
and another slope. 

The following section was measured in a level in the north- 
eastern part of the workings: 
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Section of iron ore bed in drift of Tumlin Gap mines 

Ft. In. 

Shale - - - - 

Shale, sandy, limonitic — 3 

Ferruginous sandstone, or "jack" rock 4-6 

Ore - -- _ _- 5-6 

Shale - 1-2 

Ore - 2 6 

Shale 

Dip %y N. 35" W. Total ore about 3 feet. 

It was reported in 1917 that the level at the mine was 500 feet 
long and that the ore bed averaged about 2 feet 4 inches in thick- 
ness. The drift was driven practically on the top of the hard ore, 
and the soft ore was removed by overhead stoping. The soft ore 
examined was fine-grained, compact, and well-leached. It con- 
tained none of the large fossil corals indicative of the "big coral'* 
bed. It was reported also that within the slope the ore in places 
showed a thickness of 4 feet 5 inches, but in other places thinned 
out considerablv. 

In 1937 a slope in the N\VJ4 SE>:^ sec. 7, T. 12 S., R. 4 E., at 
the northeast end of this group of workings (PI. 2. 17) had reached 
a depth of 96 feet. The ore removed was soft, fossiliferous, and 
limonitic. Before the end of 1938 the slope had reached hard ore 
at a depth of about 200 feet, and was abandoned. The following 
section of the ore bed was measured bv Andrews at the mouth of 
the slope : 

Section of iron ore bed in the Nll'li SK^i sec. 7, T. 12 S.. R. 4 H. 

Inches 

Shale - 

Ore Sy2 

Clay 1 

Ore 8^ 

Clay - 2^ 

Ore - 2 

Clay - 1 

Ore - 1 

Clay - -. . „ 3 

Ore 8 

Shale 

Dip 46' N. 40^ \V. Total ore 2 feet 4 inches. 
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About 1,000 feet southwest of the above mentioned slope the 
following section of an ore bed was measured in one of the old 
trenches : 

Section of iron ore bed in old trench near southzvest end of Tnmlin Gap mine 

workings 



Ore 
Clay 
Ore 
Clay 
Ore 
Clay 
Ore 
Clay 
Ore 
Clay 
Ore 
Clay 
Ore 
Shale 



Inches 

11 
1^ 

1 
1 

VA 

IH 
4 
2 
8 

7 



Dip 45° N. Zy" W. Total ore, 3 feet 1 inch. 

Analyses of iron ore samples from several places at the mines 
near Tumlin Gap were as follows : 

Analyses of iron ore from near Tumlin Gap mines 



Description 


Author- 
ity! 


Fc 


SiO, 


AUG., 


CaO 


P 


Mn 


H,0 


Semihard ore 


GS 
GS 
GS 
GS 
P 
P 


39.15 
40.90 
55.16 
47.50 
49.39 
53.72 


I 

29.86« 

19.60 ' 9.72 






0.54 
.12 
.08 
.33 




Stope. 2 ft. 4 in 


0.22 

None 

None 

7.15 

2.26 


.47 
.21 
.44 


13.4 


Outcrop, 4 ft. 2 in ~ 

Drift, av. 4 ft 


6.94 

12.30 

5.60 

6.80 


4.28 
8.64 
4.31 
5.02 


16.1 
18.1 


Pile of ore 




Ore, 2 to 3 ft 















^Gulf States Steel Co., dry basis; P, Wm. B. Phillips. 
'Insoluble. 



The following analyses made at different places down the 
slope show a similar composition for the ore: 
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Analyses of iron ore from near Tuinlin Gap mines — a, 



Distance 

down slope 

(feet) 


Thickness 


Part of bed 


Fe 


SiO, 


A1.,0, 


CaO 


P 


Mn 


30 


Ft. In. 
4 5 


Ft. In. 


48.60 


13.75 


5.92 




0.45 


0.17 


35 


4 4 


(Top 1 
(2nd 1 
(3d 1 
(Bot. 1 8 


42.50 
51.00 
48.20 
49.60 


19.20 
10.20 
12.13 
12.00 


6.35 
5.14 
6.16 
5.10 




.59) 
.52) 
.51) 
.45) 


0.20 


100 


b— 4 1 


(Top 1 
(2d 1 
(Bot. 1 8 
(Computed 
(Average 


47.30 
52.30 
47.50 

48.85 


10.65 

9.25 

12.05 

10.92 


5.39 
4.81 
5.72 

5.39 


1.60 
1.20 
1.80 

1.58 


.69 
.58 
.67 

.65 


1 


120 


c— 3 




35.70 


9.30 


5.87 


12.05 


.49 




141 


4 


(Top 10 
(Mid. 2 
(Bot. 1 2 


37.75 
42.30 
24.00 


8.25 

7.25 

27.25 


5.60 

4.35 

10.82 


11.70 
9.90 
6.30 


.78 
.51 
.48 


.14 
.12 
.16 


181 


2 6 


All 


37.90 


4.70 


3.63 


13.45 


.50 


(d) 


186 
(below 
"knuckle") 


2 6 


All 


(39.60 
(39.40 


5.60 
5.90 


4.31 
4.97 


13.40 
10.45 


.62 
.62 




190 


2 9 


All 


40.70 


5.40 


4.64 


8.65 


.65 


1 


210 


2 


All 


34.70 


10.10 


6.37 


8.15 


.52 





a — Analyses by David Hancock, Birmingham. 

b— Top 5 inches left as roof not sampled. 

c — Top 1 foot or more left as roof not sampled. 

d — Organic matter, 9.58 percent; also present in many other samples. 



The trace of the ore bed is offset about 300 feet to the northwest 
in the SEM SWM sec 7, T. 12 S., R. 4 E. (PI. 2, 18) The 
ore bed, which appears in a few old prospects and drifts nearby 
in the NW^ NW>4 sec 18. T. 12 S., R. 4 E. is inferior to the 
bed at the Tumlin Gap mine, and where seen consists of ferrugin- 
ous sandstone interbedded with thin beds of porous, limonitic, 
fossiliferous ore. The better streaks of ore resemble closely the 
ore at Tumlin and Schoolhouse Gaps, and although this bed may 
be a different one, it may be also the deteriorated southwestward 
extension of the same bed. It is entirely possible that the bed in 
this vicinity is continuous with the ore bed at Tumlin Gap and 
that the apparent offset by faulting may be due instead to the 
change in amount of dip along the strike from 50° to almost ver- 
tical. 
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Little Canoe Creek. — Southwestward about three-fifths of a 
mile to the gap of Little Canoe Creek no prospects and only sparse 
ore float were noted. On the north bank of the creek an old 
prospect drift, (PI. 2, 19) reported to have been made about 1902, 
exposed 3 feet of dark sandy ferruginous material. The strata are 
disturbed and are overturned so as to dip 45° southeast. Noted 
on the dump were traces of the large fossil corals similar to those 
found in the thick ore bed at the head of the Cove. 

South-southwcstward from Little Canoe Creek for about three- 
fifths of a mile ore float is found on the hill slopes but most of 
the prospect openings showed little or no ore. In a valley on the 
east side of the ridge in the SW cor. SEl^ SE^4 sec. 13. T. 12 S., 
R. 3 R., drifts were noted in the ore bed on each side of the valley. 
(PI. 2. 21) The beds are overturned and dip 75° east. Analyses of 
two samples of ore from these drifts in SW cor. SE54 SE^4 sec. 
13, T. 12 S., R. 3 K., showed the following constituents : 

Analyses of iron ore from south of Little Canal Creek 

Sample 

1 

2 „ 



eO 


SiO. 


AUOa 


10 


58 


19 


28 


36 


13.6 



Another test pit in this vicinity showed a seam 1 foot 6 inches 
thick carrying 21 percent of iron and about 60 percent of silica 
plus alumina. The rocks are overturned and dip 39° east. 

McLendon Gap. — McLendon Gap, in the middle eastern part 
of sec. 24. T. 12 S., R. 3 E., is eight-tenths of a mile south of Little 
Canoe Creek. An analysis of a sample from this gap, cited by 
McCallcy (M II, p. 282), averaged from an upper bench 1 foot 
6 inches thick and a lower bench 6 inches thick and dried at 105°, 
gave 35.8 percent of iron, 10.45 percent of silica. 20.06 percent of 
lime, and 0.382 percent of phosphorus, obviously indicating a 
fairly good grade of hard ore. 

Samples of ore taken from a water level drift on the north 
side of the road at McLendon Gap were analyzed by David Han- 
cock ot Birmingham. The hard ore was reported as the main 
seam, 6 feet 6 inches thick; the soft ore was reported as "No. 2" 
seam, but no thickness was given. The analyses are as follows: 
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Analyses of hard and soft iron ores from McLendon Gap 

Hard ore Soft ore 

Metallic iron{Fe) 16.70 38.30 

Insoluble material 3.90 31.30 

Lime(CaO) 34.80 1.60 

In 1913 records were made of ore beds displayed in seven 
openings driven on the northeasterly strike of the rocks on the 
north side of McLendon Gap. (PI. 2, 21) Two trenches not far 
above the road showed a dark-red soft, porous ore containing an 
abundance of fossils, including large corals. One of these sections 
is as follows: 

Section of iron ore bed on north side of McLendon Gap 

Ft. In. 

Shale and sandstone - 

Ore, soft, good 3 3 

Ore, shaly, poor _ 1 2 

Shale „ _ 

Dip 25° - 29° S^. 83 W. Total ore, good and poor, 4 feet 5 inches. 
The following section is reported from the second level above 
the road : 

Section of iron ore at second level above road on north side of McLetidon Gap 

Ft. In. 

Ore, clayey, black and yellow bands 1 1 

Ore, red, fossiliferous, fairly firm 1 6 

Ore, clayey - 2 5 

Dip 47° NW. Total ore about 5 feet. 

An analysis of a sample from this place showed 46 percent of 
iron, 13 percent of silica, 8 percent of alumina, 1.4 percent of lime, 
0.8 percent of phosphorus, 0.5 percent of manganese, and 15 percent 
of water. 

In the third drift above the road a bed 5 feet 1 inch thick was 
sampled, but only about 4 feet was reported as good ore. The 
ore was semihard to hard except for the top foot, which was nearly 
a soft ore. The average for the material showed 34 percent of 
iron, 4.9 percent of silica, 3.2 percent of alumina, 18.8 percent of 
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lime. 0.,36 percent of phosphorous, 02S percent of manganese, and 
8-8 percent of water. 

In the fourth drift above the road the ore bed was ab*Dut 5 
feet thick and dipped 26' N\V. The top 10 inches was reported 
as lean, rotten ore, somewhat sandy, with 4 feet 2 inches of semi- 
hard to hard ore below. An average of analyses of nine layers 
of this bed gave 37 percent of iron. 6 percent of silica. 3.7 percent 
of alumina. 15 percent of lime, and 11 percent of water. The bot- 
tom 2 feet was of low grade material, canying only 12 to 27 per- 
cent of iron and 25 to 39 percent of lime. 

In the fifth drift above the road level a thickness of about 8 
feet of ferruginous material is shown. The upper 4 feet of the 
bed showed on analysis 44 percent of iron, 13 percent of silica. 8 
percent of alumina, no lime, and 12 percent of water, but the lower 
4 feet showed 16.5 percent of iron, 44 percent of silica. 20 percent 
of alumina, no lime, and 12 percent of water. An average of the 
two analyse:^ shows only a little more than 30 percent of iron 

The sixth and seventh drifts above the road are connected by 
a raise. In the lower of these two drifts a fault cuts the ore which 
is 4 feet thick. The upper drift cont«iins 4 feet of ore dipping 27° 
NW, and considerable soft ore is reported to have been mined 
here. The last mentioned drift is on the crest of the hill, about 
200 feet above the road. 

In 1938 all of the drifts were caved and could not be entered, 
but ore was being mined from an opening 140 feet above the road. 
Mining continued intermittently for a year or two, but had stopped 
in 1941. The mine was worked to a depth of over 200 feet on the 
"big coral" bed. The ore is fossiliferous, rather friable, and about 
4 feet thick. 

Old test pits are found in several places on the east slope of 
the ridge. From the small amount of ore seen in place, and from 
float ore, the "low phos" and "sandy" beds are probably present 
on this ridge. The attitude of the beds suggest that they are 
somewhat out of position because of faulting. 

Two partly caved drifts (PI. 2, 22) driven on the "big coral" 
bed on the south side of McLendon Gap were noted in 1928. A 
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soft, sandy, fossiliferous ore bed nearly 4 feet thick dipping north- 
west was noted in the lower drift. The upper drift, about 130 feet 
higher than the road, was reported to show 3 feet 6 inches of ore 
80 feet from the mouth of the opening. The ore dipped steeply 
northwest. Analysis of a sample showed 47 percent of iron, 9 
percent of silica, 6 percent of alumina. 3.7 percent of lime, and 18 
percent of water. 

In 1937 all of the many openings on ore beds south of Mc- 
Lendon Gap were slumped and the mine timbers were rotting 
away. With a few exceptions, the ore beds were partly or wholly 
obscured. Most of the mining was done before 1930. The amount 
of ore mined at Tumlin Gap and near McLendon Gap had justified 
the building of a narrow^ gauge tramway from the Louisville and 
Nashville Railroad at Tumlin Gap Station southward along the 
ore-bearing ridge to a point about half a mile south of McLendon 
Gap. The tramway was in operation as late as the fall of 1929, 
but had been removed several years before 1937. 

In the SEj4 sec. 24 and in the north part of NEj4 sec. 25, 
T. 12 S., R. 3 E. the ore beds crop out for about half a mile on 
two parallel ridges. The strike of the beds in the two ridges is 
almost north. The beds in the west ridge dip generally west- 
northwest at moderately steep angles. The beds in the cast ridge 
are folded and faulted and show a great diversity in direction and 
amount of dip. 

South of McLendon Gap, West Ridge. — The outcrop of the 
"big coral" bed can be traced from McLendon Gap southward 
along the east slope of the west ridge by a series of drifts, trenches, 
and slopes. The ore mined was soft and fossiliferous and was 
from a bed which obviously ranged in thickness from about 3 feet 
to 4 feet 6 inches. Differential movements of the strata by folding 
and faulting are probably responsible for the variation in thickness 
from place to place, and also for differences in direction of dip. 
Differences in original deposition have played a part in these 
variations. 



About a quarter of a mile south of McLendon Gap, there 
were noted two drifts in the hillside. In the north drift the ore 
was 2 feet thick and dipped 18° northwest. An analysis of the full 
thickness of the bed showed 48 percent of iron, 11 percent of silica, 



76 IRON ORE OF NORTHEAST ALABAMA 

8 percent of alumina, no lime, 0.3 percent of phosphorus, and 8 
percent of water. The south drift showed a bed of lower grade 
ore 4 feet 6 inches thick which dipped 75° northwest. This ore 
showed on analysis 40 percent of iron, 20 percent of silica, 10 per- 
cent of alumina, 0.90 percent of lime, 0.7 percent of phosphorus, 
and 15 percent of water. The data suggest that two different 
beds are exposed. The bed exposed in the north drift may be the 
"low phos" bed and that in the south drift, may be the "sandy" 
seam. The difference in altitude is presumably due to a fault. 

A drift 180 feet long about opposite the end of the narrow 
gauge tramway was examined in 1929. (PI. 2, 25) The ore bed 
here 16 about 4 feet 6 inches thick and dips more than 50° north- 
west. A sample taken in this drift was reported to have contained 
53 percent of iron, 7.3 percent of silica, 5.5 percent of alumina, no 
lime, and 8.5 percent of water. 

About 300 feet south of the end of the tramway a test pit 
exposed an ore bed 3 feet 6 inches thick, dipping 66° southwest. 
The soft ore averaged 54 percent of iron, 6.4 percent of silica, 6.5 
percent of alumina, no lime, and 13 percent of water. About 80 
feet east of this pit a well was put down on another bed of ore. 
The bed is 1 foot 3 inches thick, dips 42° southwest, and contains 
38 percent of iron, 25 percent of silica, 12 percent of alumina, no 
lime and 11 percent of water. 

Except in the instances mentioned above, little evidence of 
the two lower beds (*'low phos'* and *'sandy" seams) is shown on 
the west ridge. Faulting has probably eliminated other outcrops. 

South of McLendon Gap, East Ridge. — The strata exposed in 
the short cast ridge south of McLendon Gap represent only the 
lower part of the Red Mountain formation. The Ordovician 
Chickamauga limestone crops out near the bottom of the ridge 
on the east side. All of the red ore outcrops are on the same bed, 
repeated in several places by folding and faulting. This bed is 
stratigraphically the lowest of the three easily recognizable beds 
of red ore in this vicinity — namely, the "low phos" bed. 



^1^1 



The strata near the crest of the ridge were folded to form a 
low svncline between two anticlines. The svncline strikes about 
north-northeast. Along the same strike, 1.7 miles north-north- 
eastward, in the low syncline in Chickamauga limestone is the 
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"Bald Hill." It seems possible that the folds in the ridge and hill 
are the eroded remnants of prominent drag folds developed on 
the northwest limb of the Greasy Cove anticline. 

The strata in the ridge are disrupted by at least two high 
angle faults, and probably more. The faults strike almost with 
the trend of the ridge. Because of the folds and faults the ore 
beds have diverse attitudes, and are so disrupted that mining of 
them was unsatisfactory. 

The structure of the strata is indicated in a number of work- 
ings of ore beds in the west slope of the ridge. At the northern 
end of the ridge at an altitude of 980 feet the ore bed crops out 
around the nose of a small unsymmetrical syncline. (PI. 2, 23) 
At this point the east limb of the syncline dips 72° S. 25° W. 
but in the west end of a large test pit 20 feet higher on the ridge 
the bed dips 32° S. 58° E. In the east end of the same pit the 
bed dips 80° N. 66° W. 

The west limb of the syncline dips 26° S. 62° E. An almost 
continuous trench on the ore bed follows this limb 200 feet south- 
ward to the head of a small valley which is 1700 feet south of the 
road through McLendon Gap. A prospect opening (PI. 2, 24) in 
this valley displays a 4 foot thick bed of firm, crinoidal ore, dipping 
48° S. 55° E., and overlain by a thick bed of sandstone. Fifty 
feet north of this prospect and 10 feet lower in altitude a 4-foot 
bed of similar ore crops out along the strike a distance of about 
100 feet. This bed is apparently a segment of the ore bed on the 
downthrow side of a local fault.. 

The ore crops out again at 920 feet altitude in the small valley 
mentioned above. The bed is about 4 feet thick, dips 55° almost 
west, and is overlain by a thick bed of sandstone. Drifts have 
been driven north and south on the ore bed. 

Forty feet lower in the same valley, and 10 to 20 feet higher 
than the tramway, a rock tunnel was driven almost east into the 
ridge. The tunnel encountered the ore bed last mentioned above 
at 83 feet from the entrance, where the ore measured 4 feet 6 inches 
thick. Right and left levels and an upraise were driven from the 
tunnel. The strike of the ore bed to the south is sinuous and the 
right level does not follow a straight course. At 150 feet from 



78 IRON ORE OF NORTHEAST ALABAMA 



the tunnel the ore is about 3 feet thick and dips 55° W. Two 
analyses showed the ore to be hard, containing 24 to 25 percent 
of iron, 5 to 7 percent of silica, 2.9 to 4.2 percent of alumina, 26 
to 31 percent of lime, 0.34 to 0.38 percent of phosphorus, 0.3 percent 
of manganese, and 1.7 percent of water. Toward the north in the 
left level the ore changes in character to soft, and at a distance of 
100 feet from the tunnel a face 3 feet 7 inches thick dipping 84° W. 
showed the following analysis : Iron, 40 percent ; silica, 22 percent ; 
alumina 11 percent; lime 0.30 percent; water 17 percent. The 
ore thins to the north. 
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1 he presence of other outcrops higher on the slope of the 
ridge indicated that a second bed would be encountered, and the 
rock tunnel was driven farther into the ridge. About 144 feet 
beyond the ore bed the dip of the strata changed abruptly to 
nearly horizontal, and the tunnel had to be turned upward to cut 
across the strata, which consisted of very hard calcareous sand- 
stone. No other bed was found before the tunnel was abandoned. 
These tacts further substantiate the explanation of the structure 
given above. 

In another valley 500 feet south of these workings are a 
number of openings (PI. 2, 26) in which the ore bed showed a 
thickness up to 3 feet 6 inches. The beds are greatly disturbed, 
and no ore outcrop shows the same strike for any distance. The 
dip of the ore bed from place to place is west, northeast, and south- 
east, and is generally steep. The ore bed appears to crop out near 
the crest of the ridge on the east slope, but few prospects were 
made, and the bed cannot be traced. 

The two ridges of Red Mountain on opposite sides of Greasy 
Cove join to form a small central cove developed on an anticline 
between them. Red ore beds do not crop out in continuous traces 
from one ridge to the other, but are separated by a local fault along 
which strata at the end of the southeast ridge were thrust over 
those at the end of the northwest ridge. The fault apparently 
crops out near the axial line of the anticline, and strikes with the 
fold. Directions of dip vary from place to place in relation to the 
position of the strata on the crest of the southwestward plunging 
anticline. The ore beds, cropping out in the valleys and on the 
low hills formed by erosion of the moderately dipping strata, have 
a sinuous trend. 
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Beginning about 500 feet south of the north line of sec. 25, 
T. 12 S., R. 3 E., the strata are less disturbed than in the ridges 
to the north, and outcrops of the ore beds can be traced south and 
southeastward to the point where they terminate- against the fault 
in the SE>4 sec. 25. Many openings were made on all three beds 
but the most extensive mining was done on the "big coral", or 
stratigraphically highest, bed. The most active mining took place 
prior to 1930. In 1937 no work was going on in this vicinity and 
ail of the openings w^ere caved and filled with debris. In 1941 
three slopes (PI. 2, 27) were worked for soft ore on the "big coral" 
I.ed in the XR14 NW34 sec. 25 to depths ranging from about 75 
to 200 feet. The ore bed dips almost west and averages from 4 
to 5 feet in thickness. The ore is porous, friable, and fossiliferous, 
and contains many large fossil corals. The openings had caved 
and were not being worked in January 1942. 



A short distance south of Locality 27 a record was made of a 
prospect on an ore bed, probably the "low phos" bed, which 
measured 2 feet 6 inches in thickness and dipped 18° west. 
Analyses reported by the Gulf States Steel Company averaged 
about the following percentages: Iron, 52; silica, 8.4; alumina, 
7.6; no lime; and water, 15. Three analyses made by David Han- 
cock, of Birmingham, of soft ore from this vicinity are shown in 
the table, page 99. 

In 1913 some open cuts and a drift on the west side of a small 
hollow that opens toward the south were examined. (PI. 2, 28) 
The openings were mostly in the NWJ4 SEj4 sec. 25, T. 12 S., 
R. 3 li. A section of an ore bed measured in one of the drifts is 
as follows : 

Section of iron ore bed /» mouth of drift from open cut near head of Greasy Cove, 

NWli SEV^ sec. 25, T. 12 S., R. 3 H. 

Ft. In. 

Sandstone — - - 8 

Shale, limy 13 

Ore, good 9 

Ore, dirty _ _ 7 

Ore, good 2 

Ore, dirty -- 1 1 

Ore, good 1 8 

Ore, dirty „ 11 

Ore, good — - 1 3 

Shale - --- 

Dip about 8' to IT S. 30" W. Total ore, 6 feet 5 inches. 
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On the east side of the same hollow the bed was from 3 feet 
6 inches to 5 feet in thickness. Stripping* of the cover reached a 
depth of 10 to 15 feet. The openings were made on the "big coral" 
bed. 

Workings in this vicinity were examined again in 1928 when 
ore was being mined from these openings. One open cut was 
about 500 feet long from northeast to southwest and 25 to 50 feet 
wide. Measurements of the thickest faces showed 6 feet 6 inches 
to 7 feet 6 inches of dark red, thoroughly leached hematite con- 
taining a little limonitic material. In places near the bottom of 
the bed are many flat pebbles of ore. The soft ore extends as far 
into the hill as stripped or as drifts have been driven distances 
of 85 feet to 125 feet from the former outcrop. 

A sample from an ore bed 6 feet 6 inches thick taken 65 feet 
within the northwest drift showed an average of 52 percent of 
iron, 7.6 percent of silica, 4 percent of alumina, 2 percent of lime, 
0.56 percent of phosphorus, 0.21 percent of manganese, and 17 
percent of water. Other analyses of lump soft ore shipped from 
this place to the Gulf States Steel Company at Alabama City (now 
the plant of the Republic Steel Corporation) ranged from 41 to 56 
percent of iron, 7.4 to 16 percent of silica, 2.5 to 7.8 percent of 
alumina, to 0.78 percent of lime, 0.21 to 0.64 percent of phos- 
phorus, 0.10 to 0.37 percent of manganese, and 8.3 to 12.3 percent 
of water. On the east side of the hollow a sample of ore from a 
face 4 feet 4 inches high averaged 47 percent of iron, 15 percent of 
silica, 8 percent of alumina, no lime, and 15 percent of water. This 
bed dipped 18° S. 30° W. Two slopes were driven on the east 
side of this hollow but in 1937 thev had caved and could not be 
entered. No ore was worked in this vicinitv between 1937 and 
1942. An ore bed exposed on the face of one of the old cuts 
measured 7 feet 2 inches in thickness. 

The "low phos'* bed does not crop out in this hollow, but is 
traced just below the crest of the ridge on the opposite side from 
the head of the hollow. The "sandy" seam crops out in the hollow 
but little attention has been paid to it because of its low quality. 
The "sandy" and "big corals" beds, dipping southwestward at a 
greater angle than the gradient of the hollow, form V-shaped out- 
crops in the hollow. 
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Before 1913 several drill holes were put clown to the ore bed 
a few hundred feet to nearly a mile west of the outcrop in sees. 
25 and 36, T. 12 S., R. 3 E. Three records of holes, which are 
given below, were furnished the Geological Survey by the late 
Henry Badhani, of Birmingham. Thicknesses of strata given are 
not corrected for dip, but are greater than the normal thicknesses 
would be. Locations are given as reported but they could not be 
checked precisely with maps available at the time nor could the 
sites of the holes be located and plotted on the present topo- 
graphic base map, Plate 2. 



Record of bore hole no. 1 in the A'f/'i^ SE'i sec. 25. (?) T. 12 S., R. 3 £., near 

head of Greasy Cove 



Dirt 

Slaty limestone 
Fire clay .- .. .. 

Black shale 

Sandy shale — 

Iron ore 

Lean iron ore . 

Sandstone 

Lean iron ore . 
^andv shale .. 



Thickness 


Depth 


Ft. 


In. 


Ft. In 


3 




3 


22 


7 


25 7 


8 


7 


34 2 


27 


5 


61 7 


107 


7 


169 2 


4 


4 


173 6 


5 


1 


178 7 


10 


1 


188 8 


14 


9 


203 5 


26 


5 


229 10 



The 4 feet 4 inches of iron ore at a depth of 169 feet 2 inches 
to 173 feet 6 inches showed on analysis 29.58 percent of iron, 3.95 
percent of silica, 3.80 percent of alumina, 22.62 percent of lime, 
and 0.39 percent of phosphorus, according to Mr. Badham. 
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Record of bore hole no. 2 in the NIVH SE'4 sec. 25, (?) T. 12 S., R. 3 H.. near 

head of Greasy Cove 



Dirt - - -. 

Shaly limestone 

Fire clay 

Limestone 

Iron ore 

Shaly limestone 
Lean iron ore .. 

Sandstone - 

Lean iron ore .. 

Shale 

I^ean iron ore 

Limestone 

Shale - - 

Limestone -. 



Thickness 


Depth 


Ft. 


In. 


Ft. 


In 


3 


1 


3 


1 


66 


7 


69 


8 


2 




71 


8 


12 


6 


84 


2 


2 


8 


86 


10 


7 


11 


94 


9 


8 


6 


103 


3 


3 


11 


107 


2 


7 


6 


114 


8 


1 


5 


116 


1 


2 


9 


118 


10 


3 


5 


122 


3 


4 


5 


126 


8 


1 


7 


128 


3 



The 2 foot 8-inch bed of iron ore beginning at a depth of 84 
feet 2 inches was reported to have shown on analysis between 26 
and 27 percent of iron. 

Record of bore hole no. 3 in the NWVa SIV% sec. 25, (?) T. 12 S., R. 3 £., near 

head of Greasy Cove 

Thickness Depth 

Ft. In. Ft. In. 

Dirt -— 9 3 9 3 

Sandstone — - - — 4 5 13 8 

Limestone 14 1 27 9 

Sandstone - 3 4 31 1 

Shaly limestone - 29 4 60 5 

Lean iron ore _ 4 

Good ore -- - 2 6 63 7 

Lean ore - ~ - 4 

Limy shale 2 5 66 

An analysis of 2 feet 8 inches of iron-ore seam indicated above 
is reported to have shown 22.48 percent of iron, 2.68 percent of 
silica, 2.09 percent of alumina, 3L08 percent of lime. 0.26 percent 
of nhosnhorus. and 0.14 nercent of manp^anese. 



ica, J.09 percent oi alumina, ol.Oo percent o 
phosphorus, and 0.14 percent of manganese. 



The following is a section of a bore hole made by a chilled- 
shot drill cutting a 4>^-inch core: 
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Record of bore hole in NW]4 SlVy^ sec. 25, (?) T. 12 5*., R. 3 £., near 

head of Greasy Cove 

Thickness Depth 

Ft. In. Ft. In. 

Alluvial „ 6 6 

Sand, gravel, and boulders - - 24 6 30 6 

Chert (flinty matter) 16 32 

Fossiliferous limestone 52 6 84 6 

Chert (flinty matter) 2 86 6 

Samd and gravel „ _ 2 6 89 

Chert --:._ 6 89 6 

Sandstone _ _ 16 91 

Chert - - - 1 92 

Light-gray shale 4 96 

Black shale 23 6 119 6 

Limestone and shale 19 6 139 

Limestone 74 4 213 4 

Fossiliferous lean iron ore _ 4 8 218 

Dark-gray shale 8 218 8 

Fossiliferous iron ore (Sample A) _ 10 219 6 

Iron ore (Samples B, C, and D were 

saved; the remainder was soft 

and washed away) - 1 10 221 4 

Iron ore high in lime (sample F) _. - 4 5 225 9 

Limestone (sample G shows contact 

with iron ore) - 6 226 3 

Southeast side of the Cove. — The Red Mountain ridge on the 
southeast side of Greasy Cove begins in the northern part of sec. 
36, T. 12 S., R. 3 E., and extends northeastward as a foothill ridge 
on the northeast side of Chandler Mountain. The southwest end 
of the ridge is about half a mile farther southwest than the end 
of the ore-bearing part of the northwest ridge. 

An ore bed exposed in an old prospect on the southwest side 
of a small creek in the NEj4 NW^ sec. 36, T. 12 S., R. 3 E. is 
the farthest southwest outcrop of a red ore bed seen in Greasy 
Cove. The ore is sandy and lean, and probably is the "sandy" 
seam. About 500 feed farther southwest the outcrop of the Red 
Mountain formation apparently ends against a fault. 

On the northeast side of the creek mentioned above in an old 
drift (PI. 2, 29) the "big coral" bed, about 2 feet thick, is exposed 
dipping 9° S. 25° E. Pieces of ore on the dump are porous and 
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limonitic. and contain thin shaly streaks. Another old opening 
on the **sandy" seam lies to the northwest of the drift. 

Five hundred feet north of this drift a prospect trench was 
made in. 1939 along the strike of the "big coral" bed near the crest 
of the slope on the northwest side. (PI. 2, 30) The ore bed was 
almost horizontal and showed the following section: 

Section of iron ore bed in NBM NIVH sec, 36, T. 12 5"., R, 3 H. 

Ft. In. 

Ore, mixed with clay 6 

Ore, soft, firm, fossiliferous 2 1 

Dip about 10° SE. Total ore 2 feet 7 inches. 

For half a mile northeast of the last mentioned prospect the 
outcrop of the "big coral" bed lies near the northwest crest of the 
ridge, but the outcrop crosses the crest of the ridge in the SEj4 
sec. 25, T. 12 S., R. 3 E., and for almost a mile to the northeast 
lies on the northeast side of the ridge. An old drift in the NWJ4 
SWK sec. 30, T. 12 S., R. 4 E., a few old test pits, and float ore 
show the trace of the bed. 

Little prospecting has been done on the "low phos" and 
"sandv" seams in this vicinitv. The data obtained show that the 
"low phos" bed crops out near the crest of the northwest slope of 
the ridge in the vSW^ sec. 30, T. 12 S., R. 4 E. and the "sandy" 
bed crops out on the crest or near it on the southeast side. The 
tw^o beds end at the southwest against the fault in the SEj^j sec. 
25, T. 12 S., R. 3 E. 

The outcrop of the "big coral" bed re-crosses the crest of the 
ridge in the SW^ NEji sec. 30. T. 12 S., R. 4 E. Many trenches 
and short drifts along the strike mark the position of the bed near 
the crest of the ridge, and a line of drifts follows the outcrop down 
into Brothers Mill Gap. 

Brothers Mill Gap. — Most of the openings along the ridge in 
the half mile next southwest of Brothers Mill Gap obviously w^ere 
made after 1928, but between 1937 and 1942 no mining was in 
progress and the ore beds were obscured by debris. In a drift 
(PI. 2, 31) three-tenths of a mile southwest of the gap the follow- 
ing section was measured in 1938: 
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Section of iron ore bed in /drift three-tenths of a mile southwest of Brothers 

Mill Gap 

Ft. In. 

Shale - 

Ore, soft, limonitic 3 

Ore, good, firm 2 2 

Sandstone, ferruginous, friable ...... 11 

Dip 20° S. 45" E. Total ore about 2 feet, 5 inches. 

Jn the half mile southwest of the gap the two lower ore beds 
may be present, but there is little evidence of their outcrop. A 
few old test pits and scant float ore were noted. On the southwest 
side of the gap a prospect pit obviously in the "sandy" seam 
showed a bed of dark sandy ferruginous material containing a few 
layers of hard ferruginous sandstone. A reported test of these 
beds showed 36 percent of iron. 23 percent of silica, 16 percent of 
alumina, no lime, and 17 percent of water. Other analyses of the 
"sandy" seam in this gap made on a dry basis, were reported by 
the Gulf States Steel Company as follows: 

Analyses of "sandy" iron ore bed near Brothers Mill Gap 



Description 


Fc 


S'iO.. 


Al.O. 


CaO 


P 


Mn 


HaO 


Top foot - 


39.82 


25.50 


8.95 


. 


0.34 


0.66 




2d foot 


40.71 


24.62 


8.91 





.36 


.67 




3d foot 


36.24 


31.10 


8.66 




.33 


.80 




4th foot 


38.43 


28.64 


7.11 




.21 


.83 


...... 


5th foot 


37.04 


28.56 


7.53 




.29 


1.04 





Bottom sand .. 


28.50 


45.04 


6.40 


.- . 


.26 


.77 




Test pit, 2 ft. 
















11 in 


41.03 


17.95 


6.89 


None 


.52 


.68 


15.8 



Massive sandstone beds dip 29° S. 45° E. in the gap at the 
site of the old mill dam. About 200 feet southeast of tlie dam on 
the public road through the gap the Chattanooga shale is well 
exposed dipping 25° S. 45° E. with a width of outcrop of 40 feet. 

Three seams of ore have been ])rosi)ccted on the northeast 
side of the road in the gap and on the hill slope above the road. 
The "low phos," "sandy," and *1)ig coral" beds must have been 
well displayed in these prospects, but the slumping of the old 
workings had covered most of the ore in 1938, and only 2 feet of 
the "big coral'* bed was visible. The two lower seams were thin 
and parted by shale, but contained a few inches of good granular 
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core. J. R. Ryan measured a section of the beds which showed 
1 foot 4 inches of good soft ore overlain and underlain by shale. 
McCallcy (II, p. 206) reported an outcrop of ore 2 feet thick in 
Brothers ]Mill Gap. l)ut noted that to the northeast, in sec. 20, T. 
12 S., R. 4 E., the ore seam is 20 to 21 inches thick with a parting 
of shale about 6 inches thick; in sec. IS, from 18 to 20 inches; and 
in sec. 12. 2 miles northeast of Chandler Mountain, about 18 inches. 
Northeast of Brothers Mill, of which only the dam remained 
in 1937, the following section of the "low phos" bed was measured: 

Section of lozvest bed of iron ore on hill northeast of Brothers Mill 

Inches 

Shale 

Sandstone 8 

Shale _ - 2y2 

Ore - - 5 

Shale . - Vj 

Ore _ 3 

Shale 2J4 

Ore - -- .- - - 3 

Shale — 3 

Ore -_ - - 2 

Shale - - -- 1 

Ore _ 1 

Clay _ .-■..- 2 

Shale - - - _ — - - - 

Dip 25° 5. 60° E. Total ore, 1 foot 2 inches. 

Also examined was a tunnel driven 110 feet north 35° east on 
the strike of the "sandy*' seam from a point on the outcrop not 
far above the road through Brothers Mill Gap. The bed is com- 
posed of dark earthy ferruginous material and has an apparent 
thickness of about 4 feet as exposed in the tunnel. An analysis 
of the material was reported to show 40 percent of iron with a 
high content of silica. (See also analyses of material from this 
bed on page 85.) 

Several old mine openings were made on the "big coral*' bed 
up the slope of the northeast side of the gap. In an old open cut, 
probably made in 1925-26, near the top of the hill a partial section 
of the bed dipping 23° S. 40° E. was measured. The bottom of 
the bed was covered, but 2 feet 9 inches of ore was exposed in- 
cluding a 2-inch scale of Hmonite which had replaced shale at the 



GREAS\^ COVE 87 



top of the be.d. The ore was soft, well leached, fine-grained, 
flaxseed-textiired hematite, with a few specks of limonite. A re- 
poried analysis of ore from this bed showed 52.5 ])ercent of iron, 
8 percent of silica, 6 percent of alumina, no lime, and 11 percent 
of water. Graphic measurements by Burchard show that tlie 
"sand} " bed is 36 feet above the 'iow phos*' bed, and the "big 
coral" bed 52 feet above the "sandy" bed. Here the lowest two 
beds are farther apart stratij^-raphically than on the outcrops on 
the road below. 



PVom the crest of the ridge 220 feet al)ove the road a slope 
was driven southeast down the dip of the bed. (PI. 2, 32) From 
the southeast side of the ridge in a small valley in the NW/4 SWJ4 
sec. 20, T. 12 S., R. 4 E. a rock entry was driven N. 45° W. into 
the ridge for 75 feet to meet the slope. A hoist and cable were 
used for lowering cars down and out of the rock entry. The ore 
is dark, soft, and fossiliferous, and ranges in thickness from 3 to 
5 feet. In the bed ocrasionally are found "boulders" or rounded 
masses of more or less ferruginous fine to coarse-grained siliceous 
limestone, or "jack rock", which in places occupies the full thick- 
ness of the ore bed. 

Moodys Gap. — Mines were opened on the "big coral" bed 
before 1928 at ^Vloodys gap, (PI. 2, 33) half a mile northeast of 
Brothers Mill gap, in the NE cor. NW>4 SWJ4 sec. 20, T. 12 S., 
R. 4 E. P'ive drifts were driven on the strike of the ore bed on 
each side of the gap at different levels down the hollow at the 
southeast. (See Fig. 6A) A slope was also driven down the dip of 
the bed beginning on the northeast side of the hollow. In 1928 soft 
ore had been mined along the strike of the ore bed in one drift near 
the crest of the ridge on the northeast sid of the gap for a distance 
of 650 feet. Some of the lower drifts reached hard ore at 150 
feet, but hard ore was not encountered at uniform distances from 
the outcrop. The hard ore is usually encountered at* first in the 
form of irregular hard boulders or "horses" surrounded by soft 
ore. These masses of hard ore have to be drilled and "shot" in 
mining. 

The ore bed here dips 22° to 30° southeast, is 2 feet 7 inches 
to 5 feet thick, and was reported to average 3 feet 6 inches. Much 
of the ore is soft, fossiliferous, and firm and coherent enough to« 
be mined in lumps, but in places near the outcrop the ore is soft 
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Fi);. SB. Calcareous red iron ore showing oolitic texture. Natural size.) 
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and friable. The ore bed is locally underlain by a gray to pink, 
very hard bed locally termed "jack rock" consisting of coarse 
quartz grains and pebbles cemented by calcite. but containing 
little iron. 

Analyses of ore from the southwest side of the gap are re- 
ported to have averaged as follows for a thickness of 3 feet : iron, 
51 percent; silica, 11 percent; alumina, 6 percent; lime, none; 
phosphorus, 0.23 percent; manganese, 0.18 percent; water, 13 per- 
cent. On the northeast side of the gap a face of 4 feet 6 inches 
of ore gave the following average : iron, 36 percent ; silica, 30 per- 
cent ; alumina, 9 percent ; lime, none ; water, 12 percent ; but if only 
the top 3 feet is taken the percentages will be about as follows : 
iron. 49 percent; silica, 12 percent; alumina, 9 percent: water, 
12 percent. 

From the next gap one-fifth of a mile to the northeast a broad 
hollow, known locally as Moodys field, opens to the southeast. On 
the southwest side of the hollow are the openings of several drifts 
which in 1938 had caved and could not be entered. In August 1939 
soft ore was mined from a slope in the SR/4 NW4 sec. 20, T. 12 
S., R. 4 E. (PI. 2, 34) The slope was turned off down the dip 
from an old drift extending west into the ridge from a small valley 
on the northeast side of a projection from the main ridge. At the 
working face the ore measured 3 feet 11 inches in thickness and 
consisted of fossiliferous soft friable material with a few clay 
lenses. The ore, which dips 20° S. 50° E., is reported to be of good 
grade. The slope was not being worked in January, 1942. 

From Moodys Gap for almost a mile northeastward no ore 
was worked for a number of years preceding 1939, but the out- 
crops of the beds were traced by float ore and old prospect pits. 
On the higher parts of the ridge the outcrop of the **l)ig coral" bed 
lies along the crest, but the outcrop is V-shaped in the intervening 
hollows on the southeast side. The trace of the **sandv*' bed is 
similar to that of the "big coral" bed, but the "low phos" bed crops 
out only on the northwest slope. 

Garigues Gap. — Garigues Gap, in the SE>^ SEj4 -^ec. 17, T. 
12 S., R. 4 E., was the scene of considerable mining activity as late 
as 1929. Ten or eleven drifts were excavated on the strike of the 
'*big coral" bed on the southwest side of the gap. The drifts were 
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opened at different levels from the crest down the southeast side 
of the ridge into the deep hollow southeast of the gap. The ore 
bed dips 22° to 28° southeast, and is from 3 feet 6 inches to 4 feet 
thick. The bed lies near the surface, and the dip is only a little 
more than the slope of the ridge, so the ore \vas soft for a long 
distance down the dip. Analyses of 4 feet of this ore bed showed 
an average of 30 percent of iron, 11 percent of silica, 6 percent of 
alumina, no lime, and 23 percent of water. 

All of the drifts were filled with debris in 1937 and could not 
be entered. In 1939, three drifts were opened near the crest of 
the ridge (PL 2, 35) and worked for a short time. In the north- 
east drift the following section on the "big coral" bed was 
measured at the working face 50 feet from the outcrop: 

Section oj iron ore bed near crest of ridiye on southwest side of Garigucs Gap. 

Ft. In. 

Shale -. - -- 

Ore mixed with clay - 5-6 

Ore. soft, granular, fossiliferous 2 11 

Ore mixed with clay - 5-6 

Shale 

Dip 28' W. 35° E. Total ore about 3 feet 9 inches. 

Outcrops of the two seams southwest of the gap can be traced 
by float ore and a few old test pits. 

Northeast of Garigues Gap the "low phos" bed has been 
prospected in several places along the outcrop of the bed near the 
northeast crest of the ridge, and according to local report from 
one place two carloads of ore, obtained by strip mining, were 
shipped. On the southeast slope of the ridge the ore was mined 
for a distance of about 75 feet from an open cut and a drift. The 
bed dips 18° to 23° S. 45° -50° E. and ranged in thickness from 
1 foot 1 inch to 1 foot 11 inches at a place about 2200 feet north- 
east of the gap. 

Analyses of ore from this seam sampled at four places within 
half a mile northeast of Garigues Gap showed a range in per- 
centages about as follows: Iron, 41 to 51 ; silica, 15 to 20; alumina, 
6.6 to 8.7; phosphorus. 0.08 to 0,70; manganese, 0.06 to 0.17; water, 
7.6 to 9.4 ; and none showed any lime. 
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The trace of the "big coral" bed disappears about 1,000 feet 
S. 70° E. from Garigues Gap in a small valley trending southwest 
in the S\W'A SWJ4 sec. 16, T. 12 S., R. 4 E., at an elevation of 
about 840 feet (PI. 2, 36) In many of the prospect openings and 
mines from the head of the Cove northeastward to this locality 
the "big coral" bed is underlain by the coarse-grained ferruginous 
calcareous sandstone known locally as "jack-rock". In the small 
valley referred to above the "jack-rock" is well-exposed in a wash 
where strata in place can be observed for 20 feet or more, but the 
"big coral" l^ed does not crop out. From this point to the end of 
the ridge 7j^j miles northeastward a careful search failed to reveal 
any outcrop or float ore of the bed. No openings on this bed have 
been observed northeast of Garigues Gap. For these reasons the 
"big coral" bed is thought to lense out and disappear in the vicin- 
ity of the gap. 



Northeastward from Garigues Gap the "low phos" bed has 
been prospected in many places along the strike of the ore. In 
most places the bed crops out high on the northwest slope near 
the crest of the ridge. The "sandy" bed crops out on the south- 
east slope of the ridge but has been prospected in only a few 
places. The outcrop of the sandy bed is traced ])y accumulations 
of blocks of soft ore filled with the numerous coarse, well-rounded 
quartz grains which seem to characterize the bed. 

Turleys Gap.— At Turleys Gap in the SE'A NEj4 sec. 16, 
T. 12 S., R. 4 E., the "low phos" bed is exposed in a short slope on 
the southeast side of the gap on the northwest side of the ridge. 
(PI. 2, 37). The ore bed is 3 feet 6 inches to 3 feet 7 inches thick 
including a wedge or "middleman" of sandstone 2 to 5 inches thick 
at the outcrop but which disappears a few feet down the dip. The 
ore bed dips 25° S. 20° E. The ore is soft at the outcrop but 
changes abruptly to hard ore at the face of the slope 10 feet down 
the dip from the surface. A sample of the hard ore averaged from 
the full width of the bed, 3 feet 7 inches, showed the following 
percentages: iron, 33; silica, 18; alumina, 8.24; lime, 11.25; phos- 
phorus, 0.29; manganese, 0.18; and water, 12.5. 

Analyses of randon hand specimens of the hard and soft ore 
from this prospect slope by Dr. R. S. Hodii:es of the Geological 
Survey of Alabama showed the following percentages : 
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Analyses of iron ore from Turleys Gap 

Hard ore Soft ore 

Iron (Fe) _ 26.89 50.39 

Silica (SiOa) - - 7.64 15.03 

Alumina (AUO3) _ -- 6.73 6.13 

Calcium Oxide (CaO) -, 26.44 1.78 

Phosphorus (P) 21 .56 

Manganese (Mn) _ .06 .10 

From Turleys Gap northeastward for 2 miles to the road 
which passes through the gap in Red Mountain ridge in the NEj4 
sec. 11, T. 12 S., R. 4 E., south of Clear Creek School, are a few 
old prospects in the "low phos" bed, but none in which the ore 
could be measured. On the west side of the road in the gap a 
seam of soft ore 3 to 4 inches thick was noted. 

The **low phos" bed has a sinuous outcrop for half a mile 
northeast of the gap. The dip of the bed and the angle of slope 
of the southeast side of the ridge are almost equal. For this 
reason the bed crops out not only on the north side of the ridge, 
but also in a small east-west trending valley which cuts trans- 
versely across the southeast slope, and is almost parallel to the 
strike of the ridge. Many old prospects and some comparatively 
new ones were observed in this vicinty. 

An exposure of 1 foot 3 inches of soft ore was noted on the 
ridge near the east line of sec. 11, T. 12 S., R. 4 E., and in the 
western part of section 12 a thickness of 2 feet of good soft ore 
occurs in a ravine on the southeast slope. In 1937 a number of 
prospects were opened on the bed in the transverse valley on the 
southeast slope in the Nj4 SW>i sec. 12, T. 12 S., R. 4 E. (PI. 2, 
38). The ore bed dips 10° to 15° S., and ranges in thickness from 8 
inches to 1 foot 8 inches. 

Shores Gap.— In the S\Wj4 of sec. 7, T. 12 S., R. 5 E., erosion 
has cut so deeply into the Red Mountain formation as to nearly, 
if not wholly separate the areas of iron ore-bearing strata northeast 
and southwest of Shores Gap and to expose the underlying Chicka- 
mauga limestone well up on the northwest side of the gap. The 
lower part of the Red Mountain formation crosses this gap, how- 
ever, with a low dip to the southeast. 
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The outcrop of the "low phos" bed may be traced eastward 
on the north side of the ridge by old trenches along the strike to 
Shores Gap, in the S\V34 sec. 7, T. 12 S., R. 5 E. Shores Gap 
lies on the axis of the low crossfield which separates the main 
Chandler Mountain syncline from the small syncline northeast of 
the gap. Along the axis of the cross fold erosion has removed the 
.tiata of the formations overlying the Red Mountain formation at 
Sh( re> (lap, and the upper part of the Red Mountain formation 
iiscl* including the "sandy" bed. The "sandy" bed does not cross 
the gap. but its outcrop swings southward with the outcrop of the 
Ivc ! Mfnr.itain formation into the ridge southeast of Chandler 
Mountain (pages 54-57). Erosion has not cut deeply enough to 
: cja: ate the outcrops of the "low phos" bed southwest and north- 
cast of Shores Gap, and the bed has a V-shaped outcrop south of 
the gap. 

Northeast of Shores Gap in one place (PI. 2, 39) the "low 
phos" l>ed was under thin cover for some distance down the dip 
from the outcrop, and was mined in 1937 by stripping. Higher 
en the ridge trenches were cut on the outcrop. Ore was mined 
here in 1939 also, but the total production for 1937 and 1939 was 
small. The ore bed ranges in thickness from 6 inches to 1 foot 
4 inches and dips 16° S. 40° E. The ore, worked out in lumps up 
to 3 inches thick, disintegrated rapidly when exposed to the 
weather. 

Analysis of a picked sample of "low phos" soft ore from Shores 
Gap made by Dr. R. S. Hodges of the Alabama Geological Sur- 
vey, showed the following percentages : iron, 54.52% ; silica, 
13.52% ; alumina, 6.36% ; lime oxide, .16% ; phosphorous, .04% ; 
manganese .08% ; and loss on ignition, 2.20%. 

■ From Shores Gap to the end of the Red Mountain ridge 3 
miles northeastward the outcrop of the "low phos" bed can be 
followed along the northwest side of the elliptical synclinal basin 
near the crest of the ridge. Many pits and trenches have been 
dug along the strike of the bed, but all are small, and in 19v38 they 
had not been worked for several years. A few prospects and 
considerable float ore show the trace of the "sandv" bed. In a 
few places several tons of siliceous ore in blocks 8 or 9 inches thick 
have accumulated. When examined in 1937 this bed showed no 
evidence of recent prospecting. The two beds terminate against 
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a fault at the northeast end of the ridge in the SW54 sec. 33, T. 11 
S., R. 5 E. 

Fossils closely resembling Pentamerus oblongus were noted 
in a stratum near the top of the Red Mountain formation in the 
NE>4 sec. 5, T. 12 S., R. 5 E. (PI. 2, 40) Similar forms occur in 
the faulted area near the NW cor. sec. 4, T. 12 S., R. 5 E. 

The best possibility of recovery of ore seems to be on the 
northwest rim of the basin in sections 6 and 7, T. 12 S., R. 5 E., 
where a thin bed of ore lies at or near the surface on the southeast 
dip slope. The loose ore present might be recovered and the over- 
burden where present could be removed by scrapers in order to 
get the ore below. The operation would thus be in the nature of 
a stripping. Even here, however, the quality of ore available is 
not great because some that was originally present has been re- 
moved by erosion. 

Moragne Mountain. — The outcrop of ore on Moragne Moun- 
tain is shown for convenience on the Greasy Cove Map, Plate 2, 
because greater detail is afforded on this modern topographic base 
than on Plate 3 which accompanies the description of Wills Valley. 
The details of the ore beds in Moragne Mountain are described 
in the text on Wills Valley as Moragne Mountain forms the south- 
west terminus of the Red Mountain ridge on the southeast side of 
that vallev. 

PEBBLES OF IRON ORE 

A noteworthy and interesting feature of the ore in the bed at 
Schoolhouse Gap, as shown in the dumps from shaft and tunnels, is 
the presence of many peculiar flat pebbles or "kidneys" of iron ore. 
(See p. 47.) These pebbles range in thickness from one-eighth to 
three-fourths inch, and in diameter from half an inch to 6 inches, 
though most of them are 2 to 3 inches in diameter. The flat sides 
of the pebbles show slight pitting due to the action of solution and 
abrasion on uneven-textured material, and the surfaces are coated 
with soft, shiny amorphous hematite, probably derived from the 
beds in which they lie. When broken the pebbles are found to 
consist chiefly of calcareous granular hematite typical of the Red 
Mountain iron-ore beds, but some of them are composed of fine- 
grained sandy limestone more or less ferruginous. These pebbles are 
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found in both the "hard" or limy condition, and the "soft" or non- 
limy condition, corresponding to the condition of the enclosing bed 
of ore, which is generally hard below a depth of 85 feet in this shaft. 
The shape of the pebbles indicates that they have been subjected to 
wave action long enough to round the edges t osome extent but not 
enough to produce typical well-rounded gravel. The distribution 
of the granules of hematite and streaks of calcite in the pebbles 
of ore indicates that they have been split from a bed of ore along 
the bedding of the sediments, and the position of the pebbles within 
the present matrix, which is itself typical Red Mountain ore, is 
parallel to the bedding. The pebbles contain small fossils, among 
which crinoid buttons and fragments of imperfectly preserved 
corals and brachiopods are readily discernible. The evidence thus 
far adduced indicates that the pebbles were derived from ore- 
bearing beds that had been deposited and consolidated before this 
bed was formed. Possibly the source bed was a portion of this 
same bed that rose temporarily nearly to or slightly above sea 
level. As stated above, the pebbles occur in the basal part of the 
ore bed, which is the natural position for a conglomeratic de- 
posit. (See Figs. 5A and SB). 

This deposit of ore pebbles, although unusual, is not the only 
one of the sort to be observed in Alabama, for similar pebbles 
occur at the Citico mine, on Shinbone Ridge north of Gadsden, 
17 miles N. 75° E. of the Schoolhouse Gap shaft, and others have 
been noted by the writer in ore from the Shannon and other red- 
ore mines in the Birmingham district. Large discoid pebbles of 
limestone occur in a sandstone parting between the Irondale and 
Big seams of iron ore at the Helen-Bess mine, east of Birming- 
ham,' which is thought to have been formed as a conglomerate. 

Physical tests and anal}rses of ore. — The following tests and 
analyses mostly of rich soft ores made in connection with a pri- 
vate examination of the ore beds in Greasv Cove are of more than 
ordinary interest in that they show certain physical data such as 
cell, or pore, space in percent by volume and the true and apparent 
specific gravities of the ore. These determinations enable a com- 
parison to be made of the porosity of the hard and soft ores at the 
Tumlin Gap mine but they do not indicate directly the percentage 
of lime that has been leached out of the hard ore in the process 
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of weathering to soft ore. If the observed relations be applied to 
soft ores from other openings toward the head of the Cove they 
might possibly give some indication as to the character of the 
corresponding hard ores in depth. The relations between analyses 
and cell space indicate that a better grade of hard ore should be 
expected than has actually been found and so it would be de- 
sirable if more such first-hand data were available as well as more 
data from drilling through the hard ores. The alumina (AI2O3), 
although higher than desirable, is not much higher than the aver- 
age for the soft ores formerly mined in the Birmingham district. 
The thickness of the beds sampled ranges from 1 foot 6 inches to 
6 feet 8 inches, but if the maximum thickness be excluded the 
average thickness appears to be about 2 feet 7 inches. 



Physical tests and analyses of red iron ore, Greasy Cove 
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The following additional analyses of the ore in Greasy Cove 
are available. The first five may represent ore from the head of 
the Cove shipped from Tumlin Gap. 

Analyses of soft and hard iron ores from head of Greasy Cove, 
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a — GS, Gulf States! Steel Co. (dry basis); H, David Hancock; O, owners of property; 
P, Dr. Wm. B. Phillips. U. S., U. S. Geological Survey (in addition, TiO,, 0.41. K,0, 0.17). 

RESUME OF IRON ORE RESERVES IN GREASY COVE 



In Greasy Cove the approximate length of outcrop areas of 
the Red Mountain formation, including the borders of the elliptical 
basin southwest of Attalla, is about 36 miles. Within these areas 
there are about 6.5 miles of outcrop of beds of red iron ore 2 feet 
or more in thickness and about 21 miles of outcropping ore beds 
having a thickness of less than 2 feet. These 21 miles do not in- 
clude the outcrops of overlapping beds where there is more than 
one bed of ore present. There are seven areas in the Cove in 
which the thickness of the ore beds appears to average 2 feet or 
more: (1) near Schoolhouse Gap, in the SE^ sec. 34, T. 11 S., 
R. 4 E. ,and the NWM sec. 3, T. 12 S. ; R. 4 E., (2) southwest of 
Schoolhouse Gap in the NE>4 sec. 4, T. 12 S., R. 4 E. ; (3) south 
of Tumlin Gap in the S>^ sec. 7, T. 12 S., R. 4 E. ; (4) from north 
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of McLendon Gap to the fault at the head of the Cove; (5) three 
small areas on the southeast border at the head of the Cove in 
sees. 25 and 36, T. 12 S., R. 3 E., and sec. 30, T. 12 S., R. 4 E. ; 
(6) from south of Brothers Mill Gap to Moodys Gap, sees. 19, 20, 
and 30, T. 12 S.. R. 4 E.; (7) from Garigues Gap to.Turleys Gap 
in sees. 16 and 17, T. 12 S., R. 4 E. In areas (7) the extent of the 
ore bed 2 feet or more thick happens not to have been shown as 
a solid red line on the geologic map, Plate 2, but as the presence 
of ore of such thickness at several places in that area has been 
mentioned in the text it is included among the areas for which 
ore tonnage is estimated. The tabular summary at the end of 
this chapter should be consulted in reviewing the essential data. 

The dips of the strata indicate the intensity of the deforma- 
tion of the beds and afford criteria as to the relative depths to 
which the weathered soft and semihard ore may extend and also 
as to the structural conditions that may affect mining. The 
lengths on the strike indicated in the tabulation are measured on 
the map and are therefore only as accurate as can be expressed 
on a map of this scale and character. The width on the dip to 
which soft and semihard ore may extend is uncertain but its esti- 
mation is more or less arbitrarily indicated by several factors 
noted in outcrops, prospect trenches, shafts, and mine drifts, such 
as the character of the roof, the dip of the beds, the thickness of 
overburden, and the degree to which the associated rocks are 
faulted and fractured. In some areas of red iron ore in Alabama 
the ore has been found to be soft for a greater distance than it 
appears to be in Greasy Cove, but for an estimate of ore tonnages, 
however rough, it is necessary to assume a distance down the dip 
and use that factor in the estimate for the given conditions. 
Some of the distances given in the table may be in excess of the 
actual soft or semihard ore limit. The apparent average thickness 
is derived from many measurements in some places and from only 
a few measurements in others so that at best it also is a figure 
that may be far from accurate. The number of cubic feet per ton 
is a factor that varies with the texture and original composition 
of the hard ore and will be found to differ within certain limits 
from place to place. The true specific gravity determined for 
certain ores from Greasv Cove varied between 3.12 and 4.42, and 
the apparent specific gravity between 2.20 and 2.96. If true spe- 
cific gravity and apparent specific gravity have reference respec- 
tively to properties of pulverized ore without cell spaces and of 
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the natural lump ore including its cell space, theri ^t'Ke^I:^arcnt 
specific gravity is the factor that should be applied in the present 
calculations of ore tonnage. The general average for the values 
given for this factor on page 100 is 2.65, which corresponds with 
a weight of about 165.4 lbs. per cubic foot or approximately 13.5 
cubic feet per long ton. This figufe is appropriate for a typically 
porous ore such as that at the stripping mines at the head of 
Greasy Cove. The ores as considered herewith have been assigned 
volumes of 11 to 12 cubic feet per ton according as their density 
decreases. In no instance does it seem consistent to consider ore 
in Greasy Cove as approximating 10 cubic feet per long ton, 
which would correspond with a specific gravity of about 3.59. 
Experimental work on cubes and lumps of the Birmingham hard 
red ores showed that the specific gravities ranged from 2.93 to 
3.56 which corresponded roughly to weights of from 183 to 225 
pounds per cubic foot, or to volumes of about 12.25 to 10 cubic 
feet per long ton.^ The Birmingham hard ores are generally 
denser and occupy less volume to the ton than any of the Greasy 
Cove ores. 

Many analyses have been given in the foregoing text which 
indicate that the hard ore is generally low in metallic iron and 
high in lime and that the soft ore is high in iron but also in many 
instances is relatively high in alumina and phosphorus and com- 
bined water. Measurements have shown that there is a wide va- 
riation in the thickness of the ore beds along the strike and to 
some extent at right angles to the strike. Therefore, the possi- 
bility that, in places, the beds at some distances from the outcrop 
may become thicker than at the corresponding points on the out- 
crop must not be overlooked. Diamond core drilling appears to 
be the only satisfactory method of ascertaining the true conditions 
in this respect. Such drilling by property owners and by the 
Federal and State Governments may well be encouraged. At 
present ore having a thickness of only 2 feet is not generally con- 
sidered of value for mining, but this thickness has been taken as 
a minimum for consideration in this report because under certain 



*Burchard, E. F., Iron ore? of the Birmingham district, Alabama: U. S. Geol. Survey 
Bull. 400, 1910, p. 27. 
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ore lying below 
a thin cover and having a low dip, might be mined profitably by 
stripping. Some soft red ore is of especial value for metallic 
paint and such seams less than 2 feet thick have been mined under- 
ground. 

l^ecause of the hard ore in Greasy Cove appears to be of 
doubtful commercial grade, consideration is given particularly to 
the strip of soft to semihard ore on the outcrop. It should be 
borne in mind, however, that there is a large quantity here of ore 
that is low in iron and high in lime. Such material would prove 
of more than ordinary value as a flux on account of the excess of 
iron present as compared with ordinary blast-furnace flux. Careful 
watch should be kept, however, to guard against an excess of 
phosphorus being introduced with the iron. 

By use of the factors, length of outcrop along the strike (L), 
the estimated width of the ore area on the dip (D), the apparent 
average thickness (T), and the estimated number of cubic feet 
per long ton (N), the calculation of the ore within any given area 

may be made by the simple formula ^ ^^ ' but this does not take 

into acount the percentage of recoverable ore nor the quantity of 
ore already removed from the area estimated altogether at about 
60,000 tons. The figures given in the table represent estimates 
made on the above basis and will serve only to show what the 
tonnage of soft to semihard ore would be under the given con- 
ditions. Deductions of 10 percent have been made for nonrecov- 
erable ore and of the estimated past production. 

In the present report increases in the value of D have been made 
amounting to 500 to 950 feet as compared with the earlier esti- 
mates published in 1933 with the result that an increase in tonnage 
of more than 500 percent above that of the soft and semihard ore 
total estimated for 1933 is indicated. In view of the unfavorable 
aspect of what is known of the hard ore and the continued lack 
of definite favorable drilling data concerning the actual presence 
of good ore beyond the limits now assumed it is not considered 
wise to sponsor a broader estimate at this time. 
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WILLS VALLEY, SOUTHEAST SIDE 

(Plates 2-8) 

Attalla. — The outcrop of the Red Mountain formation on the 
northwest limb of the Lookout Mountain svncline forms the crest 
of a ridge, known as Red Mountain, beginning just west of Attalla 
and extending toward the northeast continuously to beyond the 
Georgia line. South of Attalla its outcrop is cut off abruptly by 
the great ovcrthrust fault against which Lookout Mountain ter- 
minates and south of which the Cambrian shale and shalv lime- 
stone of the Conasauga formation forms a broad, nearly flat valley. 
Folding accompanied by overthrusting of this fault has resulted 
in more or less deformation of the beds of the Red Mountain 
formation on the north side of the fault plane and has even bent 
their line of outcrop into a V-shaped plan which is also expressed 
in the topography of the ridge west of Attalla. The Red Mountain 
formation near Attalla is more than 500 feet thick and contains 
4 or 5 beds of ferruginous material, one of them constituting a 
minable ore, but the others are thin or lean. The beds dip south- 
east only a little more steeply than the east slope of Red Moun- 
tain and crop out on the northwest just below its crest. 

In the following descriptions notes will be given on the ore 
beds beginning at the extreme southwest end of the outcrop in 
Moragnc Mountain and extending northeastward in Red Moun- 
tain, the ridge that lies between Wills Creek and Lookout Moun- 
tain. McCalley visited this locality in 1887 and measured a num- 
ber of sections. Near the extreme south end of the ridge west of 
Attalla the ore bed is thin, only 8 inches being visible, with shaly 
partings in its upper portion.* (M. II, P. 222) The strike of the beds 
has been so twisted around here that the dip of 50° is toward the 
northeast. As the ore-bearing ridge Js followed around to the north- 
west for about 1 mile, the ore seam becomes thicker and has been 
mined for soft ore in surface workings. A mine, at first known as the 
Moragne, later as the Citico, was in operation at the time of Mc- 
Calley's visit. This was situated at the western point of the ''\'" 
shaped outcrop 1 mile west of Attalla. (PI. 3, 1 ) On the outcrop 
soft ore was being obtained from a bed about 3 ft. thick carrying 
approximately 54 per cent metallic iron. Underground tlie ore 



^Coosa Valley Report. 1897, p. 222. (In later pages of this text the<e reference^ will he 
supplied as parentheses in the text such as M. II, page ....). 
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seam was reached through a tunnel driven in from the southeast 
side of the mountain a distance of about 240 feet. The ore there 
measured about 2 ft. 8 in. thick. An analysis (No. 1, p. Ill) 
cited by McCalley of the hard ore shows 45.36 per cent iron. This 
mine was first visited in 1911 when ore was being shipped to the 
Citico blast furnace at Chattanooga, Tennessee. The mine was 
entered through a rock slope driven at an angle of 20° to 25° in 
the direction N. 25° W. to where it intersected the ore. A main 
haulway extended from the rock slope along the strike of the ore 
bed, and about 75 feet northeast of the rock slope the first slope 
had been driven down the dip of the ore bed a distance of about 
550 feet. About 1,000 feet southwest of the rock slope another 
ore slope had been driven about 220 feet down the ore bed. The 
dip in the northeast slope was 20° to 23° S. 25° E. and was re- 
ported to be only 13° to 15° in the southwest slope. Several sec- 
tions of the ore were measured in the haulway near the base of 
the rock slope and the majority of them showed about 2 ft. 10 in. 
of practically solid, hard ore. The following section is repre- 
sentative : 

Section of iron ore bed in Moragnc (Citico) mine 1 mile IV. N\V. of Attalla 

Ft. In. 

Shale, or "draw slate" „ 6 

f2 9y2 

Ore, hard, practically solid ^ to 

L2 10 

Shale - „ _ 

Dip 20° to 23' S., 25° E. 

The ore is hard, calcareous, coarsely granular, and fossilifer- 
ous, and contains irregularly shaped **kidneys," or pebbles, of ar- 
gillaceous material from the size of small grains up to 1^ inches 
in diameter. These inclusions are not very abundant nor are the 
larger ones very common. The fossils include streptelasma, frag- 
ments of bryozoans and of trilobites. Pentamerus oblongus occurs 
in abundance in sandstone near the mouth of the tunnel, strati- 
graphically above the ore bed. In mining about 6 inches of shale, 
or **(Iraw-slate," as it is called by the miners, comes down with 
the ore, and to eliminate this material from the ore a picking belt 
had been installed near the mouth of the mine. 
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Northeast of the Moragne mine is a property formerly oper- 
ated by the Alabama Consolidated Coal and Iron Co., later by the 
Alabama Company, and finally acquired by the Sloss-Sheffield 
Steel anJ Iron Co. This property is at the "Low Gap" about 1 
mile north of Attalla where the ridge bends from an east-west 
direction to a northeasterly direction. (PI. 3, 2) The property is 
largely in sec. 34, T. 11 S., R. 5 E., but extends also into sections 
33, 35, 26, and 24. For convenience this will be referred to as the 
Attalla mine. 

Soft ore was mined extensively on the outcrop here and as 
early as 1887 an underground slope had been driven 600 feet down 
the dip of the ore bed. The soft ore is said to have extended ISO 
to 250 feet down the dip. The following sections were measured 
by McCalley, the first at the mouth of the mine slope in the "Low 
Gap," the second and third respectively at open cuts just south- 
west and northeast of the gap: 

Section of upper part of Red Mountain formation at the "Low Gap" in the N.B.^i 

of S.B.% of sec, 34, T. 11, R, 5 H. 
(M. n. p. 219) 

Ft. In. 

(7) Shale, about - -- - 30 

(6) Ore, Shale; in alternate streaks, the ore is 

shaly, from 2 ft. to 2 6 

(5) Sandstone, ferruginous and calcareous, very 

hard, breaking like flint and called cap 

rock, it seems to thicken as the ore 

thickens, about .- 8 

(4) Shale _ 2 

(3) Ore; good - 4 

(2) Shale - - 

Section of Red Mountain rocks S. W, of Low Gap 

(M. II, p. 220) 

Ft. In. 

(6) Shales, Sandstones; yellowish gray with 

greenish tinge — 

(5) Ore, Shale; very hard shaly ore full of fossil 

corals, called "the ore blossom" 6-8 

(4) Shale „ „ 1 6 

(3) Sandstone; very hard, yellowish, "cap rock", 

fine cover _ 8 

(2) Shale; frequently so hard in the mines as to 

have to be blasted _ 1 6 

(1) Ore - 3 

to 
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Section of part of Red Mountain formation northeast of the **LovP Gap" in the 

NEli of SByi of sec, 34, T. U, R, S E. 

(M. II, p. 218) 

Ft. In. 
(7) Shale, sandstone; sandstones flaggy in seams 

about 2 inches thick, about 12 

(6) Ore, shale; in alternate streaks, the ore is shaly 1 6 
(5) Sandstone; flaggy, hard and ferruginous, 

called **cap rock" ..„ 8 

(4) Shale - 1 

(3) Sandstone; flaggy, similar to (5) 2 

(2) Ore; good soft — 2 8 

(1) Shale 

At this mine, which was operated by the Alabama Consoli- 
dated Coal and Iron Co. in November 1911, 9 sections of the ore 
bed were measured in the north slope, ranging from 2 feet 9 inches 
to 3 feet 5 inches in thickness and the ore was reported to average 
about 3 feet thick. The ore was hard, containing calcium carbon- 
ate in streaks, but not a large proportion of shale. Shale was ob- 
served to occur locally in streaks from the thickness of a knife 
edge up to 2 or 3 inches. Above the ore was a layer of shale or 
"draw slate" 1 foot to 1 foot 2 inches thick which was shot down 
with the ore, and above this shale was a layer of fine grained blue 
sandstone that formed a smooth roof in the mine. The beds dip 
23° S. 50° to 60° E. The following section shows the character 
of the ore bed here : 

Section of iron ore in mine of Alabama Consolidated Coal and Iron Co., 

I mile northwest of Attalla, 

Ft. In. 

Shale „ - 

Sandstone, blue, fine grained 8-10 

Shale, or "draw-slate" . Jl to 

U 2 

Ore, hard, containing streaks of calcium 
carbonate and locally streaks of shale, 

very thin to 2 or 3 in. thick . _ (2 9 

^ to 
13 5 

Shale 

Dip 23' S. 50** to 60** E. 
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Measurements in the mine are reported as follows: In No. 1 
slope, room 40, ore 2 ft. 9 in., with shale foot and hanging wall; 
it is necessary to take up some bottom shale -to give sufficient 
height in haulway. At the top of slope No. 2 in main haulway, 
3 ft. 6 in. of ore was mined. In No. 2 slope heading 3 ft. 4 in. of 
ore and 1 ft. 10 in. of top "draw slate" was mined. In room 53 
the ore was 2 ft. 9 in. thick and in room 56 it was 3 ft. 1 in. 
In No. 3 slope heading there were 3 ft. 4 in. of ore topped by 1 ft. 
9 in. of draw slate, and in room 53 there was 3 ft. 2 in. of ore and 
2 ft. of draw slate. 



The Attalla mine was operated intermittently for many years, 
but is reported to have ceased operations in 1926. 

Several geologic and engineering examinations have been made 
of the property, one of them in detail by the late Dr. J. S. Grasty, 
in 1913. Many measurements of the ore bed in sec. 34, T. 11 S., 
R. 5 K., showed thicknesses of 3 ft. to 3 ft. 6 in. but decreasing 
toward the northeast to about 1 ft. 8 in. in the SWj4 SW>4 sec. 
26, T. 11 S., R. 5 E. Some interesting relationships were brought 
out by Doctor Grasty in his detailed studies. For instance, he 
recognized a "shore line" or line of marked thinning of the ore 
bed, presumably due to limitations of original deposition, making 
an angle of about 20° with the direction of dip, and extending in 
a direction between S. 70° E. and S. 80° E. He also noted that 
local rolls, of squeezes, in the strata produce thinning and thick- 
ening of the ore bed. He recognized certain faults and many 
minor folds, the former displacing the bed for short distances, 
and the latter causing abrupt changes in the degree and direction 
of the dip of the ore bed. Some of these folds arc in the nature 
of rolls, or waves in the strata, the axes being in the direction of 
the strike of the beds. There are also a number of transverse 
folds the axes of which are in the same general direction as the 
dip of the l)eds. Folds of the first type are part of the system of 
parallel anticlines and synclines typified respectively by Wills 
Valley and Lookout Mountain. There are three of them on this 
mining proi)erty. about 800 feet apart, and at some places they 
have been broken or faulted on the northwest edge. The trans- 
verse folds have been produced by the forces that cau?;ed the large 
east-west fault three-quarters of a mile south of this mine. Where 
these transverse folds cross the strike folds there is a doming of 
the strata with quaquaversal dips. Such factors as these have a 
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direct bearing on the estimation of reserve ore tonnage and on 
the mining of the ore, and a good case is made for the advantages 
to be gained by frequent examinations of a working mine by a 
geologist familiar with its development, or in other words close 
cooperation between the mining engineer and the geologist. A 
forward look in the developments is shown in the suggestion that 
mining might be simplified by the driving of a deeper rock slope 
below the folds in the bed of ore. 

The presence of "draw slate" or shale at the top of the ore 
bed has been mentioned in the section on page 105, where it was 
shown to be 1 ft. 2 in. thick, but in many places the thickness is 
as much as 1 ft. 8 in. Very careful mining is required to avoid 
pulling down this shale, and in fact it can not safely be left as it 
may fall and impede subsequent mining. It can not entirely be 
separated in the mine and more or less of this shale consequently 
finds its way into the ore as shipped to the blast furnace. Doctor 
Grasty shows in a series of samples that the grade of ore in the 
Attalla mine is relatively high but that due to inclusion of shale 
the grade of the ore that reached the furnace was distinctly lower. 
He therefore recommended picking belts, a provision that, as noted 
on page 105, had already been employed at the Citico mine. 

A section of the ore bed in the west end of room 18 about 300 
ft. from the bottom of slope No. 1 in the Attalla mine is detailed 
as follows by Doctor Grasty: 

Section of iron ore bed at Attalla mine 

Ft. In. 

Shale — 

Ore, hard _ 5^ 

Shale li to}i 

Ore, contains fossil crinoids at bottom 8 

Ore, lower 9 in. softened by blasting 1 6 

Dip 26' S. 15** E. Total ore, 2 ft. 7J^ in. 

The analysis of a sample of ore from this place is shown as 
No. 15, page 111. 
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Other measurements and samples by Doctor Grasty are as 
follows : 

Location 



Thickness 


Dip 


Analysis 


Ft In. 




No. 


3 


25' SE. 


16 


3 11 


22** SE. 


17 


2 9 




18 


1 10 


25''^. 


19 


1 8 


22'' SE. 


20 



Slope 2, between rooms 3 and 5 

Slope 2, room 10 : 

Slope 2, room 22, 275 ft. SW. of slope 
Slope 3, soft ore 150 ft. from 

entrance at outcrop — 

Northeast end of main haulway 

Slope 1, west end room 12 2 10 25** S. 15* E. 21 

In the following analyses there are inconsistencies between 
the composition of the hard ore as it occurs in the bed and as 
received at the furnace. The lower grade of the latter is probably 
the lower due to the inclusion of shale from the roof of the ore bed. 
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Crudup. — Northeast of Attalla for several miles the outcrop 
of the ore bed can easily be traced by the ore debris on the surface 
and from abandoned open cuts. At the higher points the ore bed 
is northwest of the crest of the ridge, but opposite the lower points 
the bed outcrops a short distance down on the southeast slope. 
For a few miles northeast of the Attalla mines, thicknesses of 
IVj feet to 3 feet of ore have been reported, but none have been 
observed that reached that maximum. From a professional report 
by Wilbur A. Nelson made in March, 1916, the following five sec- 
tions of the ore bed that crops out just southwest of Crudup are 
derived, reading from the southwest toward the northeast. The 
strike of the beds is N. 65° E. and their dip 24° to the southeast. 



Sections of iron ore bed southwest of Cjrudup 

Ft. In. 

Top of seam 

Ore - _ -_ „ „ 254 

Shale V/2 

Ore 354 

Ore and shale - - „ _ 1}4 

Shale - - - 2 

Ore . 2 

Shale _ 2 

Ore 10 

Bottom of seam _ _ 

Total ore, including a little shale, 1 ft. 7^4 in. 

Top of seam - 

Ore 4 

Shale 2^ 

Ore .— - 1 7 

Bottom of seam 

Total ore, 1 ft. 11 in. 

Top of seam - 

Ore - 3 

Shale 1 

Ore 1 VA 

Shale -- 5 

Ore - 8 

Bottom of seam - - 

Total ore, 2 ft. 63^ in. 
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Ft. In. 

Top of seam 

Ore 3 

Shale iy2 

Ore * 2^ 

Shale SH 

Ore 7J4 

Ore, dirty 2}4 

Ore 9 

Bottom of seam 

Total ore, 2 ft. ^ in. 



Top of seam _ — 

Ore ^ - _ yyi 

Shale - - 1 

Ore -- - 11^ 

Shale 4fi 

Ore 1 1 

Bottom of seam _ ^ 

Total ore, 2 ft 6 in. 



The following section practically across the Red Mountain 
formation was measured by McCalley along the old road at 
"Broughton Bridge Gap," (PI. 3, 3) about 5j4 miles northeast of 
the "Low Gap" north of Attalla. It gives a thickness of about 606 
feet, but it is not stated whether or not the measurements were 
corrected for dip, which in this vicinity is about 14° toward the 
southeast. 
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Section of Red Mountain formation along road over ridge in NEH of NB% of 

sec. 7 (?), r. 11 S.,R. 6B, 

(M. II, p. 215) 

Ft In. 

(14) Sandstones with some interstratified shales 

and loam, about 225 

(13) Shale, ore; in alternate streaks 10 

(12) Sandstone; very hard, called "cap rock" to ore 2 

(11) Shale 2 

(10) Ore : 2 

(9) Shale 2 

(8) Ore 1 2 

(7) Shales with interstratified sandstone, about 100 

(6) Ore; good and soft, outcrop about 3 

(5) Shale, sandstone; about 175 

(4) Shale, ore; the ore very sandy and in 

thin seams in shale - 10 

(3) Loam; sandy, red, with loose shales, about — 80 
(2) Loam, ore; the ore sandy and in loose pieces 

in red sandy loam, about _ 10 

(1) Pelham (Trenton) limestones 

Total 605 8 

According to McCalley, to the northeast of "Broughton 
Bridge Gap" for about one-quarter mile the ore seam (8) of the 
above section was mined on the surface, and in four sections it 
ranged in thickness from 1 ft. 3 in. to 1 ft. 8 in. The soft ore 
(semihard?) contained about 42.5 per cent metallic iron and 10.5 
per cent silica. This locality, which is 5 to 6 miles northeast of 
Attalla, corresponds to the southern part of the Crudup area where 
the ore bed is thicker underground and has yielded a considerable 
tonnage of ore. In 1905 ore mined here was shipped to the blast 
furnace at Trussville, Ala., and later to Alabama City (now 
Gadsden). 

The mines at Crudup (PI. 3, 3 and 4) were at the height of 
their activities in November, 1911. They were being operated by • 
the Southern Iron and Steel Co., which later was merged into the 
Gulf States Steel Co., and the ore was used in the company's 
blast furnace and steel plant at Alabama City. The Gulf States 
Steel Company later was purchased by the Republic Steel Cor- 
poration. 

The ore at Crudup is peculiar in that it incloses many thin 
seams and small lenticular masses of shale. (See Fig. 6B) The ore 
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bed appears to have been deposited in shallow water containing 
more or less mud and possibly to have been broken up in places by 
wave action so that angular fragments of the mud rock, or shale, 
have been incorporated into the ore material. The distance between 
floor and roof of the ore bed ranges between 4 and 5 feet, but the to- 
tal ore in the section ranged from less than 2 ft. 6 in. to 5 ft. The 
following sections of the ore bed were measured within the 
Crudup mine, which consisted of at least 3 slopes driven south- 
eastward down the dip of the ore bed. some open cuts, and drifts 
driven on the strike of the ore from ravines on the southeast slope 
of the ridge. 

Section of iron ore bed in room 64. 750 ft. northeast of slo(*e Xo. 1. Crudup Mine 

Ft. In. 

Shale -— - - - 

Ore, with 2 or 3 streaks of shale aggregating 

1 in. to 3 in. in thickness 4 7 

Shale 

Dip 14"* S. 65" E. Total ore generally 4 ft. 5 in. 

Section of iron ore bed in room 66. 300 ft. northeast of slope 1. Crudup Mine 

Ft. In. 

Sandstone or "Jack Rock" 

**Draw slate," or shale 6-10 

Ore - - _ 5^ 

Shale 15^-2 

Ore, with a few shale kidneys 2 6 

Shale 3 

Ore, with many shale kidneys and limy streaks 1 1 

Shale ' ...'.. " - 

Dip 13' SE. Total ore, 4 ft. 

Section of iron ore bed in room 72, 150 //. northeast of slope 1. Crudup Mine 

Ft. In. 

Shale - - 

Ore _ -„- 1 2 

^Thale - - 2 

Ore 4 

Shale ^ - - 1 

Ore 1 

Shale 

Dip ir SE. Total ore, 2 ft. 6 in. 
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Section of iron ore bed in room 73, 100 feet southwest of slope 1, Crudup Mine 

Ft. In. 

Shale - 

Ore and shale 1:1 - _ 2^ 

Ore -- _ - _ 5 

Shale - 3 

Ore, shaly ~ 3 

Shale - - 2 

Ore, with a little shale .„ 7 

Shale VA 

Ore, limy in places 1 IJ/2 

Shale _ 

Dip 16" SE. Total ore, 2 ft. 5 in. 



Section of iron ore bed in main S. heading about 300 //. southivesf of main entry, 

Crudup Mine 

Ft. In. 

Shale - . 

Ore - 6-7 

Shale - VA 

Ore ' 4 

Shale - 1 

Ore 2 2 

Shale 2 

Ore - . . 1 6 

Ore, shaly, not mined - 5 

Total ore mined, 4 ft. 6 in. to 4 ft. 7 in. 



This was the famous 5-foot thickness of ore in this mine. At 
this point an incline is driven to the outcrop and also a level is 
cut across to a lower bed of ore. 



118 IRON ORE OF NORTHEAST ALABAMA 

Section of iron ore bed in room 31, 150 ft. northeast of slope 3, Crudup Mine 

Ft. In. 
Shale 



Draw slate 3 

Ore 4 

Shale ^ 

Ore, a few shale streaks — 1 7 

Shale — 6 

Shale and ore 1:1 _ 4 

Ore 3 

Shale, a little ore 4 

Ore 1 

Shale ^ 

Ore ' 1 

Shale ^ 

Ore 2 

Shale 2 

Shale - - - 2 

Ore 1 

Shale 

Dip IS** to 16' SE. Total ore, 3 ft. 
Section of iron ore bed in room 37, 125 ft, northeast of slope 3, Crudup Mine 

Ft. In. 

Shale 

Ore. very limy with some kidney shale _... 1 5 

Shale 4 

Ore 0- y2 

Shale - 0- 54 

Ore 2 

Shale and ore 2 

Ore -.- ^ 

Shale 1 

Ore 6 

Shale _ 2 

Shale - - „- - 3^ 

Ore 4 

Shale — 

Dip 16** SE. Total ore, 3 ft. 
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Section of iron ore bed in room 26, 200 ft, southwest of slope 3, Crudup Mine 

Ft. In. 

Ore, with shale streaks and Iddneys and 

considerable lime 1 6 

Shale, with streaks of ore at bottom 5^4 

Ore 4 

Ore and shale, 1:1 alternating in streaks 

54 to 1 in. thick 1 5 

Ore, soft : 6y2'7 

Shale 

Dip 14** to 15* SE. Total ore, about 3 ft. 

Section of iron ore bed in room 11, just south of incline, Crudup Mine 

Ft. In. ; 

Shale , 1 



Ore 1 7 

Shale . Sf4 

Ore, limy 2f4 

Shale Va 

Ore 7 

Shale . 3 

Ore and shale 1 :1 alternating in streaks 

about 3 in. thick 1 1 

Shale 

Dip 16** SE. Total ore, about 2 ft. 11 in. 



Section of iron ore bed in room I, just south of incline, Crudup Mine 

Ft. In. 

Shale 

Ore „ IK 

Shale 1-15^ 

Ore „ >. 1 5 

Shale, with a little ore 3 

Ore and shale, 1:1 3f4 

Ore 7y2 

Shale, with a little ore 7 

Ore, with a few streaks of shale 1 1 

Shale ._ 

Dip 17^** S. 65' E. Total ore. about 3 ft. 4 in. 
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Section of iron ore bed in X. 4 opening, V/i miles northeast of S. Crudup Mine, 

driven 150 feet on strike from a side valley 

Ft. In. 

Shale _ „ „ 

Ore, solid, granular - 10 

Shale 1 10 

Ore, solid 1 3 

Shale - 

Total ore, 2 ft. 1 in. 



Section of bottom iron ore bed 1,000 ft. bclozc ore outcrop at old X. 1 

slope, Crudup Mine 

Ft. In. 

Shale, hard 

Ore, fossiliferous, a few kidneys of shale 1 6 

Ore, very limy 8 

(At outcrop shows 2 ft. 7 in. practically clean ore) 
Total ore, 2 ft. 2 in. 

A summary of ore measurements during operations in 1911 
were as follows : The bed in Slope No. 1 ranged in thick- 
ness from 33 inches to 35.88 inches, with a general average of 
33.86 inches or 2 ft. 9.86 in. ; No. 2, from 27.2 inches to 30.7 inches, 
with a general average of 3 ft. 5.64 in. ; and No. 3, from 20.3 inches 
to 31 inches, with a general average of 25.96 inches or 2 ft. 1.% in. 
In April, 1911, the lengths of the slopes at Crudup mines were 
reported as follows: No. 1, 796 ft.; No. 2, 920 ft.; No. 3, 748 ft. 
As the slopes were worked deeper toward the southeast the ore 
thinned and deteriorated. It was thought that the ore might be- 
come of better quality and thickness farther southeast, below the 
vallev of Little Wills Creek, therefore five holes were drilled south- 
east of the Crudup mines. One of these drill holes, bored at a 
distance of 3050 feet southeast of No. 1 slope with a 1 1/8 inch 
diamond core drill is reported to have shown the following section 
which indicates an increase in thickness of several inches as com- 
pared with the thickness at the outcrop of the bed : 
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Section in drill hole 3050 //. southeast of No. 1 slope, Crudnp Mine 

Thickness Depth 

Ft. In. Ft. In. 

Shale 391 6 391 6 

Ore „ _ 1 

Shale and ore _ 1 

Ore ... - _ 4y2 

Shale with granules of ore 25^ 

Ore with J^ in. shale parting 2 6 

Shale - - - - 396 7 

Dip 5° to 7' SE. Total ore, 3 ft. 10 in. 



A drill hole 4,000 feet southeast of the slope at North Crudup 
is reported to have shown only 4 inches of ore, a hole southeast 
of the South Crudup slope is reported to have shown very lean 
and thin ore, and three holes in the valley near the Alabama Great 
Southern Railway are reported to have shown nothing encourag- 
ing. Mining was therefore discontinued in 1912. The ore deposit 
near Crudup is apparently a good example of a lens-shaped body 
that thins out in various directions. 

The Crudup mines were re-visited in 1941. Mining had not 
been resumed, and the machinery had been sold for scrap. 

The following analyses indicate the character of the soft and 
hard ore mined at Crudup : 
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Comparison of the analyses of Crudup ore with those of other 
ores shows that the ahimina is somewhat higher in the Crudup 
ore. This is due to the abundant inclusions of shale within the 
ore that are peculiar to the Red Mountain ore in this locality. 
During the World War there was a shortage of potash in the 
United States and the recovery of potash salts as a' byproduct 
from blast furnace gases was advocated by several engineers. The 
abnormally high proportion of shale in the Crudup iron ore sug- 
gested to the senior author that this ore should yield more than 
the normal quantity of potash in the blast furnace and therefore 
might be of much importance if blast furnace operators actually 
undertook the recovery of potash.^ A specimen of the lean, shaly 
hard ore from Crudup was acordingly analyzed in the laboratory 
of the United States Geological Survey and showed 2.56 per cent 
of potash (K2O) which indicated that this ore might under emer- 
gency conditions yield potash as a byproduct in the blast furnace. 
In addition to the other constituents indicated there was found 
0.62 per cent of titanium oxide. 

One and one-half miles northeast of Crudup (PI. 3, 5) the 
following section of the ore was measured near the top of the 
ridge in a small mine tunnel driven by the Southern Iron and 
Steel Company then operating the Crudup mines : 

Section of iron ore bed V/i miles northeast of Crudup 

Ft. In. 

Shale - - _ 

Ore, soft, good ..- 1 

Shale parting 2 3 

Ore, good 1 3 

Shale -- ^ - 

Dip 15° to 20° SE. Total ore, 2 ft. 3 in. 

About 2y2 to 3 miles northeast of Crudup, or within the Fort 
Payne quadrangle (PI. 4, 1), a bed of soft ore measuring 1 ft. 2 in. 
thick crops out on the northwest side of the crest of the ridge. 
The ore is granular and fossiliferous and is reported to contain 
about 56 per cent of metallic iron. The bed dips 15° to 20° SE., 
and probably lies near the surface on the southeast slope of the 
ridge and in the valley. This indicates the possibility of a good 



^Burchard, Ornest F., Potash as a byproduct in the cement and iron industries: Manu* 
facturers Record, Sept. 14, 1916. pp. 73-75. 
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Middle section: 

Shale, "draw slate" 6 

Shale and ore mixed 3J4 

Ore . 5 

Shale 2 

Ore 6 

Shale 2^ 

Ore 1J4 

Shale „ 2 

Ore 4f4 

Shale 3 

Ore 9}4 



Dip 15** to 16** SE. Total ore, about 2 ft. 4 i 



in. 



Upper section: 

Shale, "draw slate*' 6 

Shale and ore mixed : _ 9 

Ore and shale 6J4 

Shale — » 1 

Ore and shale 6 

Shale _ 3 

Ore _ _ -. 11 J4 

Dip 15* to 16° SE. Total ore, about 1 ft. 10 in. 



The next section was measured during the Survey work. 

Section of iron ore bed near Keener in tunnel driven about 100 //. in hill 

Ft. In. 

Sandstone 

S^ale, "draw slate" 6 

Ore and shale 35^2 

Ore 5 

Shale ^- 2 

Ore 6 

Shale - - - -- - - 2}4 

Ore „ - 1 Yi 

Shale 2 

Ore _ -„ - 4J^ 

Shale 3 

Ore 9^ 

Shale 

Dip about 22° SE. Total ore, about 2 ft. 4 in. 



Author. 


• 












ity — a 


Fe 


SiO, 


AUO. 


CaO 


Mn 


P 


S 


25.60 


12.50 


5.35 


22.43 


.26 


.35 


S 


48.96 


14.80 


6.78 


Tr. 


.44 


.55 


s 


46.48 


4.92 


4.02 


12.09 


.19 


.47 


GS 


33.51 


10.36 


5.30 


17.23 






GS 


35.25 


14.88 


8.12 


10.56 






GS 


47.32 


17.40 


8.04 


0.96 
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The following six analyses show the nature of the hard and 
soft ore near Keener. The hard ore was sampled in the tunnel, 
the section of which is given above. 

Analyses of iron ore from near Keener 
(Hard ore unless otherwise specified) 



Locality 

1. Keener 

2. Keener (soft) 

3. Keener (semihard) 

4. Keener 

5. Keener .. _ 

6. Keener (soft) 

a— Authorities : S, Standard Steel Co.; GS, Gulf Statei Steel Co. 



The outcrop of iron ore in the SE>4 of sec. 14, T. 10 S., R. 6 E., 
and vicinity was examined professionally by Wilbur A. Nelson in 
March, 1916. This is near the head of Taylor Branch Hollow, 
about 134 to 1J4 miles west of Keener and is probably near Lo- 
cality 3. Plate 4. The rocks were found to dip from 10^ to 18° SE. 
with an average of about 13j/2°. The soft ore had been worked on 
the outcrop and a considerable tonnage removed, but in general 
it appeared to contain shale partings. 

Two holes were drilled through the ore bed in Taylor Branch 
Hollow with rather disappointing results. Hole No. 1 was drilled 
1630 ft. from the ore outcrop and reached the ore bed at a depth 
of about 300 feet. If a graphic correction for the average dip of 
133^° to the southeast, and deduction for the vertical thickness of 
4 feet of surface material and 24 feet of Chattanooga (?) shale 
be made the ore bed lies stratigraphically about 264 feet below 
the base of the shale. The section of Hole No. 1 follows : 
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Record of drill-hole No, 1 in Taylor Branch Hollow, west of Keener 



Thickness 
Ft. In. 



Depth 
Ft. In. 



Ore 

bed 



Surface 

Black slate (probably Chattanooga 

shale) 

Dark greenish sandstone _ 

Greenish sandy slate 

Sandstone 

Sandstone with fossils 

Green slate with sand streaks 

Fossiliferous gray slate 

Dark slate „ _ 

Fossiliferous limestone and slate, red 

Dark gray slate fossils in streaks 

Fossiliferous red limestone 

Dark gray slate - — 

Fossiliferous red limestone 

Dark gray slate 

Limey gray slate — ~ 

Dark gray slate .— _ 

Fossiliferous limestone and red slate 
Fossiliferous limestone and gray slate 

Red slate — 

Fossiliferous ore, poor quality _ 

Grav slate - -— 

Iron ore good - 

Slate 

Fossiliferous ore, poor - - 

Dark gray slate 

Fossiliferous siliceous ore, poor „ 

Slate with sand streaks 

Sandstone — - 

Slate with sand streaks 

Dark sand and slate 

Dark sandstone - - 

Dark sand slate . 

Conglomerate 

Dark sandstone 

Conglomerate - 

Dark sand slate 

Total depth— 400 feet. 



24 
41 
110 
50 
35 
34 



















1 

16 

5 

24 

10 

2 

10 

1 

6 



21 












'A 

VA 
Va 
254 
3 

3K 

214 

8 

1 

4^ 

2 

VA 

Va 

VA 

VA 

61/2 

A 
VA 

3 
3/2 
534 
8 






6 
6 



28 
69 
179 
229 
264 
298 
298 
298 
298 
298 
298 
298 
299 
299 
299 
300 
300 
300 
300 
300 
300 
301 
301 
301 
301 
302 
319 
325 
349 
359 
361 
371 
372 
378 
378 
400 












IVa 
2.V2 

Wa 
IVa 

1154 
Wa 
Wa 

\Wa 
Wa 
SVa 
6y2 
7Va 
W2 
9Va 

Wa 

SVa 

SVa 

9A 

3 















6 





According to this record the ore, including poor portions, was 
about 1 ft. 9y2 in. thick. 
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The second hole was drilled at a distance of 575 ft. from the 
outcrop of the ore and reached the bed at a depth of 103 ft. 



Record of drill hole No. 2 in Taylor Branch Hollow, west of Keener 



Thickness 
Ft. In. 



Depth 
Ft. In. 



Surface - 

Sandstone „. 

Dark sandy slate soft 

Light close-grained sandstone 

Brown sandstone 

Light sandstone 

Dark slate _ 

Sandstone 

Dark slate 

Sandstone - - 

Dark slate sand streaks 

Sandstone slate streaks 

fSIatv ore streaks of lime 

I Limey ore - _ 

I Lime and slate streaks 

I Limey ore 

I Fossiliferous ore 

I Slaty ore 

I Slate .. 

I Slaty ore _ 

I Ore _ „ „.... 

Ore I Fossiliferous ore 

bed "1 Lime and slate 

I Slaty ore 

I Poor ore - - 

I Slaty ore - 

I Slaty ore and lime streaks 

I Slaty ore 

I Ore - - 

I Slate - 

lore .-- _-. 

I Slate . - - - 

I Ore 

Sandv slate - _ 



6 

5 

27 
3 
1 

20 
1 
1 


34 
3 






















13 




6 


6 

6 

2 
6 



2^ 
234 
IVa 
Va 
2/2 

y2 
4^ 

Wa 

3 
1 

Wa 
1 

Wa 
Va 

4J4 

'A 

m 
3^ 
1 





6 

11 

38 
42 
43 
63 
64 
65 
66 
100 
103 
103 
103 
103 
103 
103 
104 
104 
104 
104 
104 
104 
105 
105 
105 
105 
105 
105 
105 
106 
106 
106 
120 




6 
6 
6 


6 
6 
8 
2 
2 
2 

4K 
7 

SVa 
9 

11% 


^Va 
5H 
8H 
9^ 
im 

Va 
2 

SVa 
6 

11 
11% 

6 

7Va 
11 




Total depth of hole, 120 feet. 



This record shows a total of 2 ft. 11^ in. of ore including 
more than 50 per cent of "limy," "slaty," and "poor" ore. 



130 IRON ORE OF NORTHEAST ALABAMA 

On the ridge northwest of Keener at the mouth of a prospect 
tunnel the following section was noted by J. R. Ryan: 

Section of iron ore bed 1 mile northwest of Keener 

Ft. In. 

Shale _ 

Ore, soft, good 3 

Shale _ 2 

Ore - _ 2 

Shale - 6 

Ore, mixed with shale 1 3 

Ore, good 1 3 

Shale - _ 

Dip 12° to 15° SE. Total ore, about 2 ft. 3 in. 

In the gap of the ridge northwest of Keener through which 
the highway to Big Wills Valley passes some extensive strip-pit 
workings were seen just southwest of the road. (PL 4, 4) The 
ore is reported to have been mined here for the manufacture of 
metallic paint. The old workings were somewhat filled with talus 
and a thickness of only about 1 ft. 2 in. of ore was visible but the 
maximum is probably greater and the thickness was locally re- 
ported at 2 ft. The bed dips about 11° toward the southeast and 
had been mined only where the ore was soft, as that form of the 
ore is best for paint manufacture. The hard ore seems to have 
been reached within short distances at the sides of the ravines. 

On the road down the west slope of the ridge here there is a 
good exposure of the ferruginous limestone beds of the Chicka- 
mauga limestone overlain unconformably by ferruginous shaly 
sandstone beds of the Red Mountain formation. 

The ore becomes thinner toward the northeast as shown by 
the following section measured on the west side of Red Mountain 
about lyi miles north of Keener (PI. 4, 5) : 

Section of iron ore bed \]A miles northivcst of Keener on the J Vest side of the 

ridge 

Ft. In. 

Shale - _ 

Ore, semi-hard - 9 

Shale - - - 4 

Ore - --- _ 7 

Shale _ - — - - 

Dip 20° to 25° SE. Total ore, 1 ft. 4 in. 
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On the ridge northwest of Keener at the mouth of a prospect 
tunnel the following section was noted by J. R. Ryan : 

Section of iron ore bed 1 mile northwest of Keener 

Ft. In. 

Shale _ _ _ - _ 

Ore, soft, good 3 

Shale - -- — 2 

Ore - - 2 

Shale -.- - — - - - 6 

Ore, mixed with shale ~ - 1 3 

Ore, good — - _ 1 3 

Shale 

Dip 12^ to 15° SE. Total ore, about 2 ft. 3 in. 

In the gap of the ridge northwest of Keener through which 
the highway to Big Wills Valley passes some extensive strip-pit 
workings were seen just southwest of the road. (PL 4, 4) The 
ore is reported to have been mined here for the manufacture of 
metallic paint. The old workings were somewhat filled with talus 
and a thickness of only about 1 ft. 2 in. of ore was visible but the 
maximum is probably greater and the thickness was locally re- 
ported at 2 ft. The bed dips about 11° toward the southeast and 
had been mined only where the ore was soft, as that form of the 
ore is best for paint manufacture. The hard ore seems to have 
been reached within short distances at the sides of the ravines. 

On the road down the west slope of the ridge here there is a 
good exposure of the ferruginous limestone beds of the Chicka- 
mauga limestone overlain unconformably by ferruginous shaly 
sandstone beds of the Red Mountain formation. 

The ore becomes thinner toward the northeast as shown by 
the following section measured on the west side of Red Mountain 
about lj4 miles north of Keener (PI. 4, 5) : 

Section of iron ore bed V/i miles northivcst of Keener on the West side of the 

ridge 

Ft. In. 

Shale - 

Ore, semi-hard - - - 9 

Shale 4 

Ore - - - - - 7 

Shale _ _ 

Dip 20° to 25° SE. Total ore, 1 ft. 4 in. 
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Farther northeast, at the northeast side of the road that 
crosses Red Mountain about 3 miles north of Keener the ore is 
mixed with shale nearly across the bed, as shown in the next 
section (PI. 4, 6) : 

Section of iron ore bed 3 nvdes north of Keener, Ala. 

Ft. In. 

Shale 

Ore, soft, dirty _. _ 2 

Ore, good — 7 

Ore, mixed with shale 6 

Shale _ - _ 2 

Ore, mixed with shale - 11 

Shale ~ - _ 

Dip about 15* SE. Total ore, mostly shaly, about 2 ft. 2 in. 

A similar section was noted by J. R. Ryan about 2 miles north- 
east of the last section, (PI. 5, 1), and about 1 1/3 miles northeast 
of that section he noted in a prospect tunnel at the side of a small 
creek south of the road which crosses the ridge about 4 miles N. 
NE. of Keener a bed showing a greater total thickness but con- 
sisting of shale and ore so intimately mixed that the material is of 
no value. The dip is about 15° SE. This locality (PI. 5, 2) is in 
DeKalb County, about 5 miles southwest of Collinsville. 

McCalley (II, pp. 164-165) gives partial sections of the Red 
Mountain formation in the W>^ of NWM sec. 28, T. 9 S., R. 7 E., 
and in the center of sec. 21^ T. 9 S., R. 7 E., or respectively 3J^ 
and 2J^ miles southwest of Collinsville in which several seams of 
ferruginous rock are present, ranging from 2 inches to 2 ft. 6 in. 
in thickness, and there appeared to be some good soft ore present. 

Collinsville. — In the gap of Red Mountain (PI. 5, 3) one-half 
mile northwest of Collinsville the ore bed is exposed by erosion 
and by several prospect drifts. Its range in thickness is from 
1 ft. 5 in. to 2 ft. The ore is hard, granular, calcareous, and fossi- 
liferoiis ( niany specimens of the coral, Streptelasma present), and 
contains considerable argillaceous material in small hard masses. 
The ore varies in quality as well as in thickness. On the outcrop 
at the creek it has a thickness of 1 ft. 7 in., and might average 
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28 per cent iron. In the first prospect above the creek the mini- 
mum and maximum thicknesses are shown, but masses of barren 
material are present. One prospect consisted of a drift 50 feet 
long, and another on the opposite side of the creek followed the 
ore for about 75 feet on the strike. At the breast of this drift the 
following section was measured: 

Section of iron ore bed in prospect drift % fnile northwest of CoUinsznlle 

Ft. In. 
Shale . 



Ore 3 

Shale - -. 54 

Ore, hard, lean 1 7 

Shale • 

Dip 12" 5. 50** E. Total ore, 1 ft. 10 in. 

Several other prospects had been made along the ridge for 3 
miles or more to the southwest of Collinsville, but the hard ore 
generally appears to be too lean and too thin in this locality for 
exploitation. 

North of Collinsville soft ore has been mined at several places 
by stripping along the outcrop. McCalley mentions two sfeams 
each about 12 inches in thickness of good soft ore having been 
surface dug to a considerable extent just northeast of the gap. 
At about 23^ miles north of Collinsville two seams of ore were 
noted about 15 feet apart. (PI. 5, 4.) The upper bed, which 
consisted of two benches parted by 3 feet of shale, showed in a 
prospect at the head of a hollow on the southeast slope near the 
crest of Red Mountain the following section: 

Section of iron ore bed lYz miles north of Collinsville 

Ft. In. 

Sh|ile 

Ore, fossiliferous, semi-hard to hard, fairly rich 1 4 

Shale, hard and ferruginous in places 3 1 

Ore, not quite as high grade as the top bench, 

but would be workable - — 2 

Shale - _ 

Dip Sy2° S., 55** E. Total ore, 3 ft. 4 in. 

On the dump, where there were 15 to 20 tons of weathered 
material, the ore is coarsely granular and fossiliferous and con- 
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tains a little argillaceous material. The fossils consisted of char- 
acteristic corals, crinoids, and brachiopods. 

The ore bed which outcrops about 15 feet lower, stratigraphi- 
cally, measured about 1 ft. 6 in. thick. The material is apparently 
a little more siliceous and argillaceous than that in the upper bed 
and probably would be of value only locally on the outcrop. 
Whatever shipments of ore were made in former years probably 
came from the upper bench of the upper bed, which is reported 
to be from 1 ft. 6 in. to 2 ft. thick in places. 

Portersville. — From the last-mentioned locality, which is about 
2yi miles southwest of Portersville, the ore bed improves slightly 
along the strike toward the northeast, the upper bench thickening 
slightly and the shale parting becoming thinner. The outcrop is 
northwest of the crest of the ridge. When visited by McCalley 
(M. II, pp. 159-161) there were extensive soft ore diggings on 
both sides of the Portersville Gap, (PI. 5, 5) the workable thick- 
ness being 2 to 3 ft. of ore in two benches. The soft ore carried 
47 per cent metallic iron. In 1905 the Southern Steel Co. was 
operating a mine on both sides of the gap in Red Mountain three- 
quarters of a mile northwest 'of Portersville. The mining was 
mainly northeast of the gap and consisted of strip trenches up the 
dip to the northwest parallel to the gap and an underground slope. 
At that time the slope extended S. 65° E. 400 feet on the ore bed 
which showed the following sections.* 



Section of iron ore bed in mine slope at Portersville 

Ft. In. 
Ore 2 

n 

Shale - - - ^ to 

11 6 

Ore 2 

Dip 15" SE. Total ore, 4 ft. 

On the south side of the gap at a point where about 30 feet 
of overlying shale had been stripped off the ore bed showed the 
following sections : 



i£ckel. E. C, IJ. S. Gcol. Survey Bull. 285. pp. 176-177. 
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Sections of iron ore bed on south side of gap at Portersville 

(1) (2) 

Ft. In. Ft. In. 

Shale 

Ore '. 1 8 1 11 

Shale -- 1 2 8 

Ore IS 18 

Total ore, 3 ft. 1 in. to 3 ft. 7 in. 

A lower ore seam, not mined, averaging about 1 foot in thick- 
ness, cropped out in the road about 50 feet stratigraphically below 
the mined bed. 

The hard ore as mined at Portersville contained generally 
between 25 per cent and 33 per cent metallic iron, 24 and 30 per 
cent calcium oxide and about 6 per cent silica plus alumina. (See 
analyses, page 127.) These mines, which formerly shipped ore to 
furnaces at Alabama City, have not been operated since 1909, and 
the railroad spur from the Alabama Great Southern Railroad at 
Portersville has been removed. * 

In 1928 most of the workings at this locality had then been 
abandoned for so long that little could be seen of the ore bed. 
The old slope was filled nearly to the roof with caved-down shale, 
but an old drift extending N. 20° E., showed 1 ft. 10 in. of hard, 
somewhat argillaceous ore underlain by shale, the base of which 
was concealed and probably represented the shale parting shown 
in the above sections. The beds dip about 12° S. 45° E. Much 
of the ore debris is of an argillaceous type as at the Crudup mines. 
The following analyses are representative of a large number of 
carloads of Portersville hard ore. 
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Analyses of Portersville hard and soft Won ores 



* 

Authority — a 


Fc 


SiOg AI3O, 


CaO 


Mn 


P 


E 


33.05 


5.56 


25.20 




n.d. 


E 


33.72 


4.94 


22.90 




n.d. 


E 


25.52 


5.60 


30.82 




n.d. 


E 


38.00 


9.18 


19.04 




n.d. 


E 


30.35 


6.42 


25.88 




n.d. 


E 


31.20 


7.86 


23.71 




n.d. 


E 


31.95 


5.80 


26.62 




n.d. 


E 


32.00 


5.02 


24.22 




n.d. 


E 


31.98 


6.29 


24.80 







GS 


32.78 


5.18 


3.70 


21.72 




0.38 


GS 


34.45 


6.98 


4.22 


19.35 




0.32 


GS 


31.32 


7.14 


3.32 


22.82 




0.38 


GS 


30.78 


6.12 


3.04 


24.18 




0.37 


S 


28.45 


9.12 


4.10 


22.40 




0.31 


S 


36.00 


5.18 


3.68 


21.12 




0.40 


S 


32.94 


5.28 


3.87 


22.47 




0.29 


T.d 


45.60 


16.70 


8.20 


1.65 


0.27 


0.497 


T,n 


39.67 


14.52 


7.13 


1.20 


0.23 


0.432 



a — ^Authorities: E» Eckel, Edwin C, The Clinton or red ores of northern Alabama: 
U. S. Geological Survey Bulletin 285, p. 177, 1905; GS, Gulf Sutes Steel Co.; S, Standard 
Steel Co.; T, J. P. Todd, soft ore; d, dried; n, natural. 

The old Portersville mines were visited by the two authors 
in June, 194L At the north side of the road through the gap in 
Red Mountain an old adit driven north-northeast on the strike of 
the beds with slopes turned off down the dip of about 14° SE 
showed one bed of ore about 1 foot, 11 inches thick with shale 
below. The shale may have been the parting in the main seam 
but this is uncertain because caved-down debris obscured the base 
of the seam. On the mine dumps were slabs of fossiliferous lime- 
stone grading through ferruginous material into hard ore. Some 
of the ferruginous limestone contains greenish grains resembling 
glauconite. In the same kind of rock are many small vugs which 
contain small crystals of specular hematite and powdery material 
of similar character is present on freshly broken surfaces of the 
rock. The old mine dumps indicated that much ore had been 
wasted because of the high proportion of shale in seams and blebs 
within the ore bed that had to be discarded. Modern methods of 
concentration might prove useful on this type of ore. 



CoUbran. — From the gap near Portersville, Red Mountain 
maintains an unbroken ridge northeastward for about 5 miles, or 
to Killian Gap, about 1J4 miles northwest of Collbran. The crest 
of the ridge is capped by Fort Payne chert, and the Chattanooga 
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shale crops out about 45 feet below the crest west of Collbran so 
that beds of the Red Mountain formation make up a lavge part of 
the steep northwest slope of the ridge. There are not many good 
natural exposures of the ore bed in this area but some prospecting 
has been done within the half mile southwest of Killian Gap and 
in the gap itself. (PI. 6, 1) Eight such prospects, made where 
the ore was semi-hard were examined by E. C. Ecker who reports 
thicknesses of from 3 ft. 3 in. to about 4 ft., and averaging about 
3 ft. 6 in. in thickness. An analysis of a general sample accom- 
panying this report gives the following constituents : 



Analysis of iron ore from near Collbran 



Percent 



Iron (Fe) - _ __ 39.80 

Silica (SiOs) --- 8.39 

Lime (CaO) _ „.. 11.67 

Phosphorus (P) „ 0.45 

Sulphur (S) 0.03 

Other figures showed a range in iron of from 32.14 per cent 
to 55.31 per cent (the latter from the outcrop and evidently soft 
ore) but the majority of samples ranged between 35 and 39 per 
cent of iron. 

The only detailed section given in this private report is as 
follows : 

Section of iron ore bed near Collbran 

Ft. In. 
Top __ 

Shale - _ 2 

Ore, clayey _ 1 

Ore, high grade 1 4 

Shale — 3 

Ore 1 

Total ore, including clayey seam, 3 ft. 7 in. 



'Professional report to owners of property, 1912. 
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Sections at "Baxter" irofi ore beds in NE% SE^ sec. 27, T. 7 S., R. 8 B. 

(M. II, p. 157) 

Ft. In. 

Shale 

Ore, limy; merely a red clayey streak in places 5 

Shale 4 

Ore, good, limy 1 



Ft. In. 
Shale 

Shale 3-4 

Ore 1 

The following analyses show the composition of the ore from 
Killian Gap. The first six analyses are from the bed on the south 
side and the last six analyses are of ore from the north side of 
the gap. 



Analyses of red iron ore from Killian Gap^ 
(Dry basis, percentages) 

Ore Fe SiOa AUO. CaO 

Siliceous 25.85 

Siliceous 18.63 

Siliceous 20.64 

Semihard, ^liceous 43.32 

Soft 53.68 

Soft 55.15 

Hard _ 7.65 

Hard 21.68 

Hard - 29.77 

Hard 32.05 

Semihard — - — 35.69 

Soft 55.55 

About 3 miles southwest of Fort Payne the following suc- 
cession of beds was noted by McCalley: 



29.09 


18.84 


1.77 


40.33 


17.74 


1.61 


39.87 


16.66 


1.42 


22.33 


8.66 


1.25 


9.23 


6.02 


1.96 


9.30 


6.14 


.56 


9.15 


2.43 


41.16 


21.83 


8.16 


19.50 


4.05 


2.38 


26.38 


5.68 


3.39 


31.64 


5.98 


3.50 


19.55 


7.37 


6.01 


1.21 



^Authority, Standard Steel Company. 
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Section of iron-bearing beds in NIV% NWy^ sec, 2A, T. 7 S,, R, 8 B, 

(M. II, p. 156) 

Shale; of dark color, visible - 



Ore; hard and limy, variable in thickness 

and composition 

Shale, ore; the ore in streaks in the shale 

Ore; hard and limy 

Shale; dark color > 



Ore, shale; in places an ore, in other places 
a shale — 



Ft. 


In. 


3 




1 


3 


1 


7 




7 


1 


2 




2 


1 


2 




5-7 




2-6 


1 


3 



Shale; variable in thickness, of dark color 

Ore, limy, variable in thickness and 

composition 

Ore; limy and variable in composition 

(Total ore about 3 ft. 7 in.) 

The next gap in Red Mountain is about 2 1/5 miles northeast 
of KiUian Gap and about 2J4 miles southwest of the middle of the 
town of Fort Payne. Through this gap the main highway passes 
from Big Wills Valley to Fort Payne and here the Red Mountain 
formation is well exposed. The ferruginous, sandy limestone beds 
of the Chickamauga limestone are present here below the Red 
Mountain formation and contain a ferruginous ledge locally known 
as the "big sandy" iron ore bed, although it is not a commercial 
grade of ore. Northeast of this gap, about one-fifth mile from the 
road a prospect cut near the head of a small hollow in the west 
slope of the ridge shows the following section (PI. 6, 2) : 

Section of iron ore bed in gap 21/2 miles southwest of Port Payne 

Ft. In. 
Shale „ „. „ „ 



fO 11 
Ore, hard, limy, lean _ \ to 

11 4 

Shale „ _. ^ _ „ 1 6 

Ore, hard, limy, very lean -. 7 

Shale - „- 2 4 

Limestone, ferruginous _ 10 

Shale (base of pit concealed) 

Dip 20° S. 65** to 70' E. Total ore, maxi- 
mum, 1 ft. 11 in., mostly lean and limy, al- 
though there were some lumps of fair 
quality ore on the dump. 
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The relation between the dip of the beds and the slope of the 
ridge precludes the probability of there being a large quantity of 
soft ore here. 

Fort Payne. — From the gap last described northeastward to 
the gap just southwest of Fort Payne there is a stretch of Red 
Mountain about 1.65 miles long. The Red Mountain formation 
occupies the crest and parts o£ the northwest and southeast slopes 
of the ridge here, but the ferruginous portion is northwest of the 
crest of the ridge. (See Fig. 9). One-half mile south of the Fort 
Payne gap arc a number of prospects made in the 1890's by the Fort 
Payne Fuel and Iron Co. (PI. 6, 3) From the rocks exposed here, 
which include four ferruginous beds, the following generalized 
section has been constructed: 

Generalized section of Red Mountain beds south of Fort Payne 

Ft. In. 

Sandstone and shale 

Top "ore seam": 

Upper bench partly concealed and shows 

only soft, shaly, ferruginous material. Lower 

bench showed solid blocks of hard ore 

containing? Pentamerus . _ 

Shale, about _ - _ _ — 

"Red ore seam": 

Ferruginous sandy rock .. 

Shale „ 

Ore, hard Wmy, argillaceous, contains 

fossil Streptelasma (base concealed) 

Shale and sandstone _ 

"Sandy ore seam," sandy ferruginous rock, 

not an ore - 

Shale — — 

"Gray ore seam," chocolate colored ferruginous 

limestone 10 

Shale - 



1 


5 


15 







4 


4 








8 


100 




5 




15 





Total thickness of ferruginous series 151 5 

Evidently the only seam that might yield ore, and that only 
on the outcrop, is the lower bench of the top bed. 

The general character of the Red Mountain formation at 
Fort Payne is indicated in the following section of a bored well 
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at blast furnace No. 1 which formerly stood on the northwest side 
of Little Wills Valley about 1 mile southwest of Fort Payne, as 
report by McCalley, (M. II, p. 154) but revised as to formation 
names : 

Section of well at Port Payne Purnace No, 1. 

Thickness Depth 
Ft Ft. 

Soil _ _.. 25 25 

Fort Payne chert 190 25-215 

Chattanooga shale _ 12 215-227 

Red Mountain formation: 

Shale, green and gray — _ - 340 227-567 

Limestone, shale, and seams of limy ore 18 567-585 

Shale with seams of ore 50 585-635 

Shale, limestone, and sandstone 180 635-815 

Sandstone, coarse, ferruginous 50 815-865 

Sandstone and shale _ _ 40 865-905 

Chickamauga limestone — 905 

The total thickness of the Red Mountain formation in the 
drill hole is 678 ft., but since the rocks dip about 14° toward the 
southeast here the correction for dip would make the true thick- 
ness approximately 658 ft. Possibly some of the lower sandstone 
should be included in the Chickamauga limestone. 

The following surface section of these rocks measured through 
the gap by E. C. Eckel in 1905^ gives a total thickness of 829 feet 
below the Chattanooga shale. It is stated that readings taken at 
a number of points in the gap gave very uniform dips, varying 
from 13j4° to 15° southeast. It is not so stated but it is assumed 
that the surface measurements were corrected for the dip. As 
there is a covered interval of 246 feet below the lowest observed 
shale the debris probably overlaps the Chickamauga limestone 
and does not reveal the actual base of the Red Mountain formation. 
If 200 feet be deducted from the lowest interval the remainder 
will check fairly well with the above drill hole section and indi- 
cate an estimated thickness of 629 feet for the Red Mountain 
formation in the following section. 



»Eckel, E. C, op. cit., p. 175. 
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Section through gap of Red Mountain southwest of Port Payne 



Ft. In. 



c 

^^ 
C 

o 



o 



•a 

a; 



Fort Payne chert 

Chattanooga shale 

Sandstone and shale 

Ore - — 



Shale parting 



Ore 



Covered interval, probably mostly 

limestone 

Chickamauga limestone 



Estimated thickness Red Mountain 
formation _ 



24 

306 

2 

2 

1 

2 
2 

3 
270 

246 



629 



to 



6 

6 

to 

6 

6 

to 









On the south side of the Fort Payne g^p are the remains of 
an old railroad grade where a track once passed along the south 
side of the creek connecting some old mine workings with a blast 
furnace in the south part of Fort Payne. The abutment of the 
grade is built of hard limy fossiliferous rock containing streaks 
of ferruginous material and probably representing the "gray" ore 
bed. There is an old entry, now caved in, on the south side of the 
gap, driven on the strike of the beds a few feet above creek level. 
It is reported that this ore bed was about 3 ft. thick where mined, 
but it is evident that only where the bed had altered to soft ore 
could it have possessed any value. 

North of the Fort Payne gap, west of the city on the north- 
west slope of Red Mountain well below the crest of the ridge, are 
extensive strip trenches on the red ore bed. When visited in 1928 
these trenches were filled with debris except in a few places 
where the upper part of the bed shows two seams of shaly ore 
4 in. to 6 in. thick separated by 8 in. to 1 ft. of shale. At one place 
1 ft. 8 in. of shaly, argillaceous material is exposed, probably one- 
half of which is shale. In one place near the gap a streak of very 
hard, calcareous, fossiliferous material containing a small per- 



144 IRON ORE OF NORTHEAST ALABAMA 



centage of iron occurs in the upper part o£ the seam. The beds 
dip about 18** S. 48° E. Evidently the calcareous bed where 
weathered yielded soft ore — ^hence the old workings here. 

A drill hole near the east entrance to the gap southwest of 
Fort Payne, (PI. 6, 4) which starts in beds of Fort Payne chert 
about 40 feet above the Chattanooga shale, is reported to have 
reached ore at a depth of 280 feet and to have passed through in 
turn 5 feet 3 inches of ore in an upper bench, 15 feet of shale, 
and 3 feet of ore in a lower bench. The dip of the beds is 12° S. 
50° E. and, assuming that the above record is accurate, and cor- 
recting for the dip of the rocks, the following section should repre- 
sent the ore encountered in the drill hole, but there is no informa- 
tion available as to the character of the "ore" itself. According 
to the reported thickness of Fort Payne chert passed through, 
this is apparently not the drill hole reported upon by McCalley. 

Reported section of iron ore beds in drill hole at gap southwest of Fort Payne 

Ft. In. 

Shale 

Ore 5 1.6 

Shale 14 8 

Ore — - 2 11 

Shale . — ~ ~ _ 

About 1 mile northeast of this gap, or directly northwest of 
Fort Payne, the following section was measured in an old trench 
where soft ore had formerly been mined by stripping and shipped 
to furnaces at South Pittsburg, Chattanooga, Dayton, and Bris- 
tol, Tenn. (PI. 6, 5) 

Section of iron ore bed one-half mile northwest of Port Payne 

Ft. In. 

Shale 

Ore, shaly 9 

Ore, soft — 214-4 

Shale 5 

Shale - _ - 1 3 

Limonite — hard scale - 154-lH 

Ore, hard .. -~ 1 8^ 

Shale 

Dip 15' S. 55' E. Total ore (including shaly ore), 3 ft. 4 in. 
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McCalley gives the following sections respectively west and 
northwest of Fort Payne which show that the ore was as scarce 
in the early days as at present: 

Section of iron ore-bearing beds in center of sec. 7, T. 7 S,, R. 9 B. 

(M. II, pp. 152-153) 

Ft. In. 

S^ale with a few streaks of ore _ ' '"] 

Shale „ _ _ _ 4 

Ore .„ _ .„ 2 

Shale . — }4 

Ore ...-- „ 2 

Shale - 4 

Ore „ 1-2 

Shale 4 

Ore --- _ - 2 

Shale „ „ 1 

Ore, hard and limy — 2 4 

Total ore, about 3 ft. 



Section of iron ore bed northwest of Port Payne 

(M. II, p. 152) 

Ft. In. 

Shale - 

Ore 3 

Shale --™ H 

Ore - - - 2 

Shale „ - — - - 54 

Ore — - 8 

Shale, debris - - 4 

Sandstone — 4 

Shale - - - 



Dip about 30** SE. Total ore, 1 ft. 1 in. 



The following analyses show the character of the hard ore 
and the soft ore that has resulted from weathering: on the outcrop 
of the beds : 
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Analyses of red iron ore from vicinity of Fort Payne 



Locality and type — a 



Author- 
ity— b 


Pe 


SiO, 


Al.Og 


CaO 


Mn 



Old mines S 

Old mines ^...S 

(Biff sandy bed lYz 
miles southwest 

of Ft. Payne). S 

S 
S 

Old mines H 

Old mines . .H 

Outcrop - ~..H 

H 
H 
Bottom 2 ft. 

(Biff sandy bed 1^ 
miles southwest 

of Ft. Payne) H 

Top 4J^ ft., femiffin- 
ous sandstone 



M 


56.02 


7.93 




n.d. 




O 


55.34 


10.37 




1.07 




O 


46.97 


13.82 


6.19 


1.14 




O 


40.99 


19.31 


8.87 


1.02 




O 


54.40 


15.62 


5.10 


1.03 




M 


26.41 


3.97 




29.80 




O 


25.39 


4.11 




30.13 




M 


29.93 


3.35 




28.44 




O 


28.20 


4.19 


3.86 


27.51 




O 


33.22 


10.40 


i.n 


18.59 




s 


10.04 


11.11 


4.22 


36.25 




s 


7.12 


73.08 


10.16 


0.74 





0.23 
0.46 



0.4» 

0.42 

0.42 

0.38 

0.34 

0.49 

0.41 

0.44 



a — S, soft ore; H. hard ore. 

b — Authority: M. McCallcy, Op. cit., pp. 153-154; O, Owners of property, shown in 
prospectus; S, Standard Steel Co. 



Certain of these analyses were made for the former Fort 
Payne Fuel and Iron Co. which was endeavoring to interest in- 
vestors in the property about 1909 and are taken from the pros- 
pectus issued for this purpose. The analyses show- a lean hard 
ore, too lean in fact to be mined for furnace supply under present 
conditions of blast furnace practice, but, of course, the soft ores 
derived from the hard ores high in lime carry generally fairly good 
percentages of iron that are impressive to persons not familiar 
with the iron industry in the South. The soft ore has, however, 
been exhausted from this vicinity so far as recovery on a large 
scale is concerned. 



Between 1887 and 1893 the Fort Payne district experienced 
a "boom" based on alleged reported vast deposits of iron ore and 
coal. Elaborate preparations were made for the establishment of 
an iron and steel industry, apparently without adequate considera- 
tion as to whether engineering and geological data showed that 
sufficient supplies of the necessary raw materials were available 
locally. This period long antedates the experience of the senior 
writer in the Alabama iron ore fields, but there arc reports that 
one blast furnace was built and construction of another one as 
well as of a rolling mill was begun. A large hotel and several 
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business blocks were built. This first boom evidently collapsed 
about the time of the panic of 1893, without, however, having 
contributed anything creditable to the industrial history of Ala- 
bama. In the valuable and interesting history by Ethel Armes,* 
the following reference is made to this situation: "In DeKalb 
County, along the line of the A. G. S., a marked degree of pros- 
perity was shown late in the eighteen-eighties. "Boom towns" 
sprang up all over the county, chief among them being Fort 
Payne, the county seat. Here two blast furnaces and a steel plant 
were eventually constructed, but never operated .... later .... 
the plants were dismantled and sold for scrap iron." 

This "boom" and the Fort Payne furnaces are described by 
Woodward.* 

The highway from Fort Payne toward Chattanooga passes 
from Little Wills Valley to the valley of Big Wills Creek through 
the next gap in Red Mountain, about 2 miles north-northeast of 
Fort Payne. (PI. 6, 6). No true iron ore crops out in this gap 
although the rocks are generally well exposed, but the "big sandy" 
ferruginous bed appears near the base of Red Mountain. A 
traverse along the west slope of the ridge for more than a mile 
northeast of the gap revealed no ore in place nor any prospects 
that showed ore. A few small pieces of soft ore, none more 
than 2y2 inches thick, were noted as float on the west foothills 
of the ridge. It is reported, however, that soft ore occurs in 
this vicinity, and McCalley (IL p. 151) mentions a seam of ore 
6 inches thick as outcropping in the branch in the SEj4 NEj4 
sec. 32, T. 6 S., R. 9 E. There are evidences of unconformity 
between the Chickamauga limestone and the Red Mountain forma- 
tion in this vicinity, and there seems a possibility that what has 
been called the "big sandy" ferruginous bed in this vicinity may 
be in the upper part of the Chickamauga instead of in the Red 
Mountain formation. 

In the gap of Red Mountain (PI. 6, 7) just south of the Fort 
Payne-Stevenson quadrangle boundary and about AYi miles north- 
east of Fort Payne the Red Mountain formation is well displayed 



*The Story of Coal and Iron in Alabama, pp. 320-321 : The University Press, Cambrid^, 
U. S. A., 1910. 

^Woodward, Joseph H., II., Alabama Blast Furnaces: Woodward Iron Company, Wood" 
wmrd, Ala., pp. 70-71, 1940. 
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with an outcrop width of about 0.4 mile, but no iron ore crops 
out in the gap and a life-long resident at the west end of the gap 
stated that he knew of no ore being found here. Nevertheless, 
McCalley (M. II, p. 151) mentions an outcropping of very good 
ore about 1 ft. 3 in. thick, near the center of sec. 22, T. 6 S., R. 9 E., 
which would be in this vicinity. Later on in this survey, two fer- 
ruginous beds separated by a thin shale parting were noted on the 
northeast side of the road through this gap. The beds are exposed 
on a low foothill in the valley on the northwest side of the ridge. 
Each bed is 9 inches thick and is composed of friable sandy clay 
through which is distributed blebs and small irregular masses of 
fossiliferous hematite. The material is low in specific gravity, 
breaks out in angular blocks from 6 to 9 inches thick, and has a 
dull red color. The beds dip about 15° southeast. The material 
is not, by any means, an ore of iron. 

A 3-inch bed of hard, limy ore, dipping 15° S. 65° E. was 
noted in an old road on the northwest side of Red Mountain just 
northeast of a creek that cuts through the ridge about 1 mile 
north of the station of Allen on the Alabama Great Southern 
Railroad. McCalley (M. II, p. 151) noted an outcrop of bright 
red ore 1 ft. 2 in. thick in the northern part of the SWJ4 of the 
NEJ4 of sec. 22, T. 8 S., R. 9 E., and 6 in. to 8 in. of good hard 
ore on the ridge in the NWJ4 NW>4 sec. 14, T. 6 S., R. 9 E., 
dipping about 30° to the southeast. This same seam appears also 
in sec. 11 (M. II, p. 150). As these seams are apparently not of 
commercial value no attempt was made to find them as they would 
have required prospecting in order to ascertain their thickness. 
These latter localities are about opposite the station of Allen. 

Allen (formerly Cordell). — In the gap through which a creek 
flows westward to Big Wills Creek about 1 mile southwest of 
Allen, the Red Mountain formation lies on the northwest slope of 
the ridge (PI. 7, 1). The only material resembling ore seen here 
was a bed of hard ferruginous limestone 3 inches thick, dipping 
12° to 15° S. E. On the northwest side of the ridge in the NWj4 
sec. 14, T. 6 S., R. 9 E. a thin scam of fossiliferous red ore from 
6 to 8 inches thick and two thinner seams were ol)served in a 
shallow prospect pit. The ore had distintcgrated and was mixed 
with clay. The total thickness of ore, clay and interbedded shale 
apparently was less than 2 feet but exact thicknesses could not be 
determined. No ore was seen in the formation between this gap 
and Valley Head. (See Fig. 10). 
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Valley Head. — A section showing several seams of ore in a 
ravine about 334 miles southwest of Valley Head is as follows: 

Section of iron ore in SEyi NBH sec. 1, T. 6 S„ R, 9 B. (M. II. p. 149) 

Ft. In. 
Debris 



Ore, good hard ledge, bottom 1 to 2 in., 

limonite - 4 7-8 

Debris, most likely covers shale, about ._ « 4 6 

Ore, good hard ledge _ _ _ _ 6 

Debris, most likely covers shale, about 4 

Ore, good hard ledge, upper part fossiliferous... . 1 0-2 

Sandstone _ _ 

Dip 30" to 35* SE. Total ore, about 2 ft. 2 in. 



In the ridge northwest of Valley Head soft ore has been 
mined to a very small extent from open cuts north and south of 
the gap through which the local road to Hammondville passes. 
(PI. 7, 2). These old cuts have been obscured by debris for many 
years but in a quarry of shaly sandstone on the north side of the 
gap the following section was measured: 

Section of iron ore beds at north side of gap northwest of Valley Head, 

Ft. In. 

Shaly sandstone _ 

Ore, very soft _ 6 

Shaly sandstone - _ - 3 

Ore, soft, decomposed, with parting of shale 

1 to 2 in. thick, below middle of seam _ 8 

Shaly sandstone _ - 15 

Ore, lean, limy, hard, fossiliferous 5j4 

Shaly sandstone, breaking out in slabs and 

post-like pieces _ * 

Dip 22^^ S. 62° E. Total soft ore in 2 seams, about 1 ft. 

Northeast of the Valley Head openings McCalley noted the 
following section at some old diggings : 
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Section of iron ore beds about 2}^ miles north-northeast of Valley Head 

Ft. IlL 
Shale 



Ore, slightly argillaceous 2}4 

Shale, partly replaced by limonite 2 

Ore, soft _ 8^ 

Shale, in part replaced by limonite — 9 

Ore mixed with clay ...- 5-6 

Shale, partly replaced by limonite - 3 

Ore, soft -— -_ — 8 

Shale - - --- 1 1 

Ore, soft - - - — 4 

Shale - „ - - 

Debris — 

Dip about 43° S. 60° E. Total ore, good and poor, 
in about 12 feet of strata, 2 feet, 4 inches 

Farther northeast the ore bed shows greater thickness in 
places, McCalley having noted a total of more than 4 feet in what 
he regards as the top seam at some old diggings about 4 3/4 
miles north-northeast of Valley Head. (PI. 7, 5) 

Section of iron ore near center of NB% sec. 4, T. 5 S., R. 10 £. 

(M. II, p. 147) 

Ft. In. 

Shale, debris 

Ore, loose — _ _ „ 1 8 

Shale - __ 4 

Ore - - „ - 2 

Shale ^ _ -- 4-5 

Ore - 3-4 • 

Shale, a few streaks of ore 4 

Shale, may have streaks of ore in places .. 2 8 

Ore, irregular thickness, with streaks of 

shale in places — _ - 0-1 6 

Shale, about 4 

Ore, visible to depth of - 1 3 

to 

1 6 

Dip 45' SE. Total ore, about 4 feet 

Battelle (formerly Eureka) — In the vicinity of Battelle the 
red ore was formerly mined during a few years in a number of 
places on the outcrop and also underground. Mining in this 
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vicinity was rendered possible because of the presence of more 
than one bed of workable ore and because of local thickening of 
some of the ore beds. Within the Red Mountain formation four 
beds of more or less ferruginous material are distributed approxi- 
mately as follows, according to Eckel* who visited the locality in 
1905 when the mines were in operation: 

Section of iron ore-bearing part of Red Mountain formation near Battelle 

Approximate 
thickness Dip 

Feet Southeast 

Ore bed, 1, (top) „ 4J4 23' to 45" 

Shale 40 

Ore bed, 2, (sandy, of no value) . 2 23" to 45 

Shale 300 

Ore bed, 3, (of very limited extent) —. 3 85 

Shale -- 200 

Ore bed, 4, -... _ „ 3J4 85" 

According to observations of McCalley the Red Mountain 
formation here contains 7 or 8 ferruginous streaks or seams. 
Four of these seams that cropped out in the road crossing the 
ridge of Red Mountain strata near the former clay mines south- 
west of Battelle are distributed as follows: 

Section of ferruginous part of Red Mountain formation in NB% NB]4 ^^c» 34, 

r. 4 S., R, 10 £. 
(M. II, p. 145) 

Ft. In. 

Ore, elsewhere noted as shaly, thickness about 2 6 

Strata ~ 12-15 

Ore - 2 4 

Strata, about 210 

Ore, about 3 

Strata - - - 50-55 

Ore - 1 6 

Dips variable. Upper beds dip very steeply but lower 
beds dip at moderate angles. 



^Eckel. £. C, Op. dt., p. 174. 
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McCalley, (M. II, p. 142) who witnessed some of the active 
open-cut mining, states that the best, or top (?), ore seam and the 
one next to it were mined on the outcrop from near the center of 
the NWJ4 of sec. 26, T. 4 S., R. 10 E., southwestward for some 

3 miles. He states that the ore beds have pockets of unusually 
thick ore, known locally as **ore wallows," and that subsequent 
mining demonstrated that such pockets could in a short time be 
exhausted. In 1905 a quantity of the soft, surface ore had been 
removed and mining was under way in three slopes, all of them 
reported to be about 200 feet long; bed 4 was mined from two 
small and nearly vertical openings. The ore then obtained was 
mostly hard, high in lime and low in iron, as is indicated in the 
analyses on page 158, which show for the hard ore a range in lime, 
CaO, of 17.5 to 26 per cent and in iron of 23 to 32.5 per cent. The 
ore was mined by the Ragon Mining Co. to supply the blast 
furnace of the Lookout Mountain Iron Co. at Battelle. The ore 
was mined from trenches and slopes on the ore bed on the west 
side of the ridge at Battelle and since there is no convenient gap 
in the ridge at this place an 800-foot tunnel was driven through 
the ridge a short distance southwest of the furnace and the ore 
was carried by tramway through the tunnel to the furnace in the 
valley alongside the Alabama Great Southern Railroad. In the 
slopes the soft ore generally extended downward 20 ft. to 30 ft., 
but the line of demarcation between the soft and hard ore was 
somewhat irregular depending upon the topography. This furnace 
was in blast from autumn 1904 to March 1906. and so far as can 
be ascertained was not again operated up to the time of its re- 
moval in 1917 to Sakchi, India, where it was rebuilt and operated 
bv the Tata Iron and Steel Co. 

From records obtained in 1911 the three slopes driven on the 
most important ore bed were in January, 1906. respectively 385 
feet, 231 feet, and 344 feet long. At the bottom of slope No. 1 
the ore bed was reported 4 ft. 7 in. thick ; in No. 2 slope it was 

4 ft. 5 in. thick, but at the end of No. 3 slope the ore had pinched 
out entirely. The thicknesses indicated above probably include a 
shale parting of variable thickness. A 4-foot section about 10 ft. 
below the mouth of one of the slopes, (PI. 7, 6) which was as far 
as one could enter on account of water measured as follows : 
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Section of iron ore bed 10 feet below mouth of No. 2 airway at Battellt 

Ft. In. 
Shale 



Ore, hard, calcareous, granular, fossiliferous 2 8 

Shale - 1 

Ore, similar to upper bench 1 3J4 

Dip 30** S. 50° E. Total ore, 3 ft. 11]^ in. 

Some of the ore on a dump, exposed to weather, shows ar- 
gillaeous material in nodules and lumps. The fossils noted in- 
cluded streptelasma, brachiopods, trilobite remains, and crinoid 
buttons. The fossiliferous streaks are characteristically limy. 
This section probably would not be duplicated 5 yards distant in 
any direction, the ore bed is so variable. The shale parting is 
reported to reach a thickness of several feet and the thickness of 
the ore to decrease to about 3 feet in places. The dip varies from 
ZZ"" to 42° in the workings. A hole drilled 1848 feet southeast of 
the outcrop of the main ore bed is reported to have reached the 
ore at a depth of about 900 feet, which shows a general dip of 
about 25*^. According to other drill records there are in this vicinity 
five seams of ore in the formation ranging from 1 ft. to 2 ft. 8 in. 
in thickness, besides five seams having a thickness of 6 to 8 in. 
It may be that within the formation there is sharp folding and 
possibly faulting which repeat the outcrop of some of the beds 
and change their direction of dip. 

A section given by McCalley of an outcrop on a spur that 
extends northwest from the ridge about one-half mile northwest 
of Battelle is as follows : 

Section of iron ore bed in SBli SBH sec. 27, T. 4 S.r R. 10 B. 

(M. II, p. 144) 

Ft. In. 

Shale, may carry some ore _ - 

Ore _._ „ 1 3 

Shale, only in places 1 

Ore _ 5 

Ore, clay, mining _ 1-2 

Ore 1 1 

Ore, clay, mining 1-2 

Shale ~ 

Dip 60° NW. (overturned) Total ore, about 3 ft. 
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The west entrance of the old haulage tunnel mentioned by 
McCalley lies in the SW>i NEj4 sec. 34, T. 4 S., R. 10 E. This 
area was visited by the authors in 1941 and the following section 
of an ore bed was measured on the southeast bank of the West 
Fork of Lookout Creek where a farm road crosses it about 600 
feet northwest of the tunnel entrance: 

Section of iron ore bed in the NWy^ SWYa NB^ sec. 34, T. 4 S., R^ 10 H. 

Ft. In. 

Shale with sandstone layers — 

Ore, thins to southwest and northeast 5 to S% 

Shale .„ 4 

Ore, with shale partings „ 1 3 

Shale „ 

Dip about 65° S. 48° E. Total ore about 1 foot, 8 inches 

The outcrop of this bed, which is the most northwesterly of 
those exposed in this area, can be traced almost continuously on 
the strike to the northeast for more than IJ^ miles by a trench 
and in places by depressions which have been formed by the 
collapse of roofs of drifts on the ore bed. About 0.8 mile northeast 
of the tunnel entrance the following section was measured on 
this bed (PI. 8, 1): 

Section of iron ore bed .8 mile northivest of west entrance of Battelle tunnel 

Ft. In. 

Sliale - - 

Ore, soft - - 2 

Shale . - „„ 1 

Clay, mixed with ore - 3^ 

Ore, soft, fossiliferous, appears argillaceous 7 

Shale - - - 6 

Ore, hard - 3 

Clay, mixed with a little ore _ — - 4 

Shale - - 

Dip 70° S. 50^ E. Total ore, about 1 foot, 3 inches. 

A discontinuous series of trenches lying about 150 feet to the 
southeast parallels the above mentioned trench over most of the 
distance traversed. The openings were caved and no ore bed could 
be seen or measured. Rocks exposed in two of the openings had 
steep dips toward the southeast. 
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About 300 feet northwest of the tunnel entrance an ore bed 
was exposed where it had been worked for soft ore by a mechani- 
cal shovel in a trench in 1941. A section measured on this bed 
follows : 

Section of iron ore bed 300 feet north of west entrance of Battelle Tunnel 

Ft. In. 
Shale 



Ore, fossiliferous, oolitic, friable 1 4 

Dip 25° S. 60° E. Total ore 1 foot, 4 inches. 

The outcrop of the ore bed on which most of the mine slopes 
in this area were driven lies approximately 150 feet west of the 
tunnel entrance. Trenches which extend southwestward for 
nearly J4 "^ile were made on this bed for soft ore in 1941. The 
ore bed ranges in thickness from 1 foot, 4 inches to 2 feet, 4 inches, 
and the dip of the bed varies 55 to 63° S. 45° to 60° E. A repre- 
sentative section made about 500 feet southwest of the tunnel 
entrance follows: 

Section of iron ore bed about 500 feet southwest of west entrance of Battelle tunnel 

Ft. In. 

Shale 

Ore „ 1 

Shale, partly replaced by limonitc 2 

Clay, mixed with ore 1^ 

Shale - - - - - — 2 to 3 

Ore _ _ - - - 6 

Shale 1 1 1 

Clay, mixed with ore 4 to 6 

Dip 55° S. 45' E. Total ore about 1 foot, 9 inches 

The relative positions and dip of the ore beds and the con- 
tinuity of the trenches on the outcrops indicate several ore beds 
in normal sequence dipping southeast. It is possible, however, that 
close folding and faulting have duplicated the outcrops of the beds, 
but if so, the evidence of such deformation is not readily apparent. 

Many analyses of the hard ore and a few of the soft ore at 
Battelle are available. From these analyses, which are given in 
the following table, it is readily apparent that the local blast 
furnace could not survive in competition with larger furnaces in 
other parts of Alabama supplied with richer and more abundant 
deposits of ore. 
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Sample and type — a 



Slope No. 1 

From cars, 11 days 



• •••• 



Upper bed, Slope 1, 
Upper bed, Slope 1, 
Upper bed, Slope 2, 
Upper bed. Slope 3, 
Upper bed. Slope 3, 
Bottom bed, Slope 4, 
Bottom bed. Slope 5, 
Average all slopes ... 
Average all slopes .. 

Good ore 

Stockpile, semihard . 



Same sample ^ ( 

natural and dried \ 

yi mi. SW. Battelle 

yi ml NW. Battelle 

1 wL N. Battelle 



a — H, hard ore; S, 
b— D, dry basis: N 
c — "L,, Lookout Mou 
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Sections of ferruginous beds in NWH NWH sec, 26, T. 4 5*., R, 10 B, 

(M. II, p. 143) 

Ft In. 

Debris, shale; debris most likely covers shale 

Loam, very red, probably covers soft ore 4 

Shale 4 3 

Ore, soft ^ or badly weathered, clayey 1-2 

Ore, good 4 

Clay streak H 

Ore 2 

Shale % 

Ore 11 

Shale 2 

Ore 3-4 

Shale % 

Ore, soft and clayey , 1 

Ore - 6 

Shale 

Outcrop folded so that dips are from 70' NW. to 60** SE. 
Total ore, about 4 ft. 

(M. II, p. 142) 

Ft. In. 

Shale, visible 3-4 

Ore 1 7 

Shale 2 

Ore ™ 6 

Shale, dark 1 

Ore _ 5 

Loam, very red, with a little ore, visible 8 

Total ore, about 2 ft. 6 in. 

Al)()ut one-half mile southwest of the Alabama-Georgia line 
M. 8, 1) the width of outcrop of the Red Mountain formation is 
)OUt one-quarter mile and according to McCalley it contains seven 
eight scams of ore, some of which are mere streaks. The lower 
re of these seams are shown in about 100 feet of the formation 
cording- to the following section: 
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Section of ferruginous beds near center of NB^ see. 23, T. 4 S., R. 10 S. 

(M. II, p. 141) 

Ft. In. 

Ore, with 3 in. parting of shale near center —. 1 3 

Shale, debris most likely covering shale - — .. 18 

1 
Ore to 

1 2 

Shale, debris likely covering shale 15 

Shale, debris likely covering shale _ 30-35 

Sandstone, fine grained, persistent 10 

Shale, debris likely covering shale 12-15 

Ore 6-8 

Shale, debris likely covering shale _ _ - _ 20-25 

Ore, reported 

Dip of two lower seams, 65* - 70* SE. 

These are the last descriptive details that will be given for 
the strip of the Red Mountain formation on the southeast side 
of Wills Valley. The portion northeast of Valley Head is, of 
course, not strictly within Wills Valley but in the drainage of 
Lookout Creek which flows northeast toward the Tennessee River. 
The anticlinal structure has controlled the development of drain- 
age along the main northeast-southwest anticlinal axis. 

The strip of Red Mountain formation on the northwest side 
of the Wills Valley anticline, beginning at the southwest, near 
Littleton, will be described in the text on the northwest side of 
Wills Valley, pp. 161-206. 

Resume of iron ore reserves in Wills Valley, southeast side 

The approximate length of outcrop of iron ore beds 2 feet or 
more thick on the southeast side of Wills Valley between Attalla 
and the Alabama-Georgia State line is 27.6 miles, or 145.728 feet. 
The average thickness of the bed appears to be about 3 feet. The 
average width of workable ore down the dip is placed at 1,000 
feet, which is far from reaching the escarpment of Lookout 
Mountain, but should include some hard ore. The estimated total 
quantity of recoverable soft, semihard, and hard ore appears to be 
approximately 30,970,000 long tons, which is the largest tonnage 
indicated for any of the eight subdivisions of northeast Alabama 
which possess an appreciable extent of ore 2 feet or more in thick- 
ness. 
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WILLS VALLEY, NORTHWEST SIDE 

(Plates 3, 5, 6, 7, 8) 

The strip of Red Mountain formation on the northwest side 
of the Wills \'alley anticline is not exposed continuously as is 
the southeastern strip of the formation in Red Mountain. From 
near Littleton, Etowah County, about 4 miles due northwest of 
Attalla, the outcrop extends northeast about 2 miles, beyond 
which it is cut out by faulting for a distance of about 6 miles or 
to near Haworth, where there is a strip less than 1 mile long. 
Beyond this the formation is cut out by a fault for about 2 miles 
and then extends northeast for a distance of about one mile. From 
here northeast LI miles or to about the DeKalb County line the 
formation is again cut out by a fault. From this county line 
northeastward there is a strip about 5 miles long terminating in 
a fault which extends for about a mile, beyond which the forma- 
tion appears again and may be traced except for minor breaks 
continuously to the Georgia line, beyond Sulphur Springs. Nearly 
everywhere the beds dip steeply so that the distance across the 
outcrop is narrow. Only a little mining has been done anj'^where 
on this strip of the formation and that together with what little 
prospecting work has been done was evidently not very encourag- 
ing and consequently not so much data could be obtained as in 
other areas where the ferruginous beds have been opened at more 
places. Notwithstanding the scarcity of data the fact seems well 
demonstrated that the ore bed, which theoretically passes under 
Sand Mountain along the northwest side of Wills Valley, is of 
decidedly poorer quality than the corresponding bed on the Look- 
out Mountain side of the valley, and sustains the belief in 
the minds of the geologists engaged in this study that the ore beds 
of the Red Mountain formation deteriorate toward the northwest 
and probably do not extend far northwest of the escarpment of 
Sand Mountain. 

Littleton. — Northeast of Littleton, a station on the Nashville, 
Chattanooga & St. Louis Railroad, 4 miles northwest of Attalla, 
there is a strip of Red Mountain formation about 2 miles in length 
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limited in nearly all directions by faults, acording to the geologic 
map in the Gadsden geologic folio. Practically the only mining 
on the northwest side of Wills \"allcv has been in this area of the 
formation and near Sulphur Springs, about 55 miles to the north- 
east. In October, 1928, this locality was visited in company with 
R. A. Drake, of Attalla, who formerly had charge of some mining 
operations here. About half a mile northeast of Littleton (PI. 3, 7) 
a slope, last operated about 1917, goes down about 80 feet on beds 
that have been overturned. At the top of the slope the dip is 28° 
to 35° S. 33° E., but is steeper toward the bottom. Near the top 
of the slope the ore shows as follows : 

Section of iron ore bed in slope half a mile northeast of Littleton 

Ft. In. 

Shale — - „ - 

Ore, soft hematite 8 

Clay, local lense 0-2 

Ore, limonite scale - 1 

Ore, soft hematite 1 7 

Shale - -- 

Total ore, 2 feet 4 inches. 

About 12 feet down this slope a small fault drops the ore 
down about 4 feet on the southeast. The fault plane is nearly 
vertical but in places hades 5° to 7° toward the southeast, and is 
therefore a normal fault. It is reported that two more faults of 
about 4-feet throw occur below within the slope. The beds be- 
come steeper but not vertical nor do they show a normal north- 
west dip anywhere. Water prevented examination of the slope 
below a depth of about 30 feet but it was reported that hard 
hematite was reached at the bottom of the slope. 

It was reported that about two carloads of ore a day were 
shipped from here during mining operations which continued at 
intervals for three years, the ore going to the furnaces of the 
Gulf States Steel Co. at Alabama City and to the La Follette Iron 
Co. at La Follette, Tenn. When picked free of shale the soft ore 
carried as high as 52 per cent of iron, it is reported. 

Workings a quarter of a mile northeast of the first slope con- 
sisted of strip trenches and drifts along the strike of the ore and 
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a slope in which the ore bed dips about 40° SE. It is here reported 
to be about 2 feet 8 inches thick. Some of the hematite has been 
altered to a bright-red hydrous oxide of iron. Two carloads of 
ore carrying about 40 per cent of iron are reported to have been 
shipped to the Gulf States Steel Company. 

The main workings of the Littleton mining area belonged to 
the McDuffie Mining Co., and were located in a hollow about 1 
mile in an air line northeast of Littleton. (PI. 3, 8) A drift ex- 
tending southwest on the strike of the beds shows 2 feet 8 inches 
of ore dipping 45° S. 30° E., but the dip becomes steeper below. 
One fault is reported to break the ore apart for a distance of 15 
feet where the bed is bent to a more nearly vertical position. A 
large slope in the hollow between two knobs goes down at a dip 
of 52°, S. 35° E., but steepens to about 75° at the bottom. The 
length of this slope is reported to be about 90 feet. The ore at 
the bottom was covered l)y caving, but the shale roof was standing 
well farther up the slope. About a quarter of a mile northeast 
of this slope the ore bed is shown in a gully which exposes a good 
section of part of the Red Mountain formation. The ore bed was 
2 feet 8 inches thick, including a 6-inch bed of limonite that had 
replaced shale. The section follows: 

Section of iron ore bed in gully V/i miles northeast of Littleton 

Ft. In. 

Shale - - - 

Ore, hematite with nodules of shale in upper 
part, replaced by limonite; some of the 
hematite is soft, some is hard and limy 1 3 

Ore, limonite that has replaced shale 6 

Ore, hematite, partly hard, partly soft 11 

Sandstone, ferruginous _ 

Dip 57** S. 40° E. 

Total ore, 2 feet 8 inches. 

This ore appears to be of good quality. It is rather fossilifer- 
ous, showing many small brachiopods. 

The place farthest northeast in this outcrop strip of the Red 
Mountain formation where iron ore has been dug is about a quar- 
ter of a mile northeast of Noble's store. About two carloads of 
ore were obtained in the SWJ4 SWj4 sec. 10, T. 11 S., R. 5 E., 
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from some pits. A reported thickness of 1 foot 6 inches was not 
seen but blocks of ore 10 inches thick were noted. This locality 
(PI. 3, 9) is about 2J4 miles northeast of Littleton. 

This area was visited many years ago by J. R. Ryan before 
much development work was done. He reported measuring a 
seam 7 inches thick in a cut three-quarters of a mile northeast of 
Littleton, 200 yards east of the foot of Sand Mountain, also the 
following sections which seem to coincide with the ore in cor- 
responding localities noted by the authors: 

Section of iron ore bed in small tunnel V/i miles northeast of Littleton, close to 

foot of Sand Mountain 

Ft. In. 

Shale _ - „ _ 

Ore, soft, dirty _ 2 

Ore, good _ 1 

Ore, dirty - - 2 

Ore. good — - _ _ _ 8 

Shale - „ _„ 1 

Ore, good 8 

Ore, dirty - 9 

Shale - - - -™ 

Dip 35° SE. Total ore — 2 feet, 6 inches. 

Section of iron ore bed 2^4 miles northeast of Littleton, 350 feet west of 

Coxville road (PI. 3, 9) 

Ft. In. 

Shale : _ ..- 

Ore, soft _ - _ 1 6 

Ore, brown __ 6 

Shale — - -. 

Dip 15" to 20° SE. Total ore, 2 feet. 

Information furnished by Mr. C. A. Moffet, of Birmingham, 
President of the Gulf States Steel Co., is to the effect that in three 
pits about half a mile from the railroad at Littleton about 2 feet 
6 inches of clean, soft ore was shown, the dip of which varied from 
35° to 60° southeast, indicating a considerable overturn of the 
ore-bearing beds. McCalley (II, p. 208) reports about 2 feet of 
ore parted in the middle by 2 feet of shale at a depth of 10 feet in 
a shaft about 100 yards from the foot of Sand, or Raccoon Moun- 
tain : 
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Section of iron ore bed in SIV]4 ^^c- 17, (16), T. 11 S., R. 5 E. 

Ft. In. 

Shale, yellowish 

Ore, soft, good, about - 1 

Shale, yellow, about _ 2 

Ore, seemingly about - — . 1 

Dip 70** SE. 

McCalley states that the upper bench of ore is about 3 feet 
thick on the outcrop and in a vertical position, which indicates 
much variation in thickness and dip within a few feet, probably 
due to squeezing and local thickening during earth movements. 
The seam can not be followed continuously, but on the top of a 
ridge in the SWJ4 sec. 16. T. 11 S., R. 5 E., an ore seam outcrops 
having an upper bench 1 foot 3 inches thick separated by a few 
inches of shale from a lower bench 1 foot 6 inches thick. This 
seam has been badly disturbed and dips about 20° SE. Other 
showings in a shaft are noted as 1 foot 6 inches to 2 feet thick. 

When this area was visited in 1939 two prospects had been 
opened, one southwest and one northeast of the old slopes men- 
tioned above. These openings lie about in the center of the sec. 16, 
T. 11 S., R. 5 E., and are presumably on the same seam measured 
by McCalley. The ore exposures available for measuring ranged 
from 10 inches to 1 foot, 10 inches in thickness, with an average 
of about 1 foot, 4 inches. In places there are shale partings which 
slightly reduce the total thickness of the ore bed. Mining activity 
soon ceased, and no further work had been done when the area 
was last inspected in 1941. 

These sections generally do not give promise of ore of value 
unless sufficient soft ore might be found on the outcrop to repay 
the short wagon haul to the railroad, and it is probable that most 
of this has now been removed. 

Coxville. — Near the site of the former Postoffice of Coxville 
no Red Mountain formation could be found and none shows in 
Fisher Creek, which emerges from Cox Gap in Sand Mountain, but 
float fragments of Chattanooga shale and of Red Mountain hard 
ore were found in a field just northeast of the creek. Following 
the Sand Valley road toward the northeast in the area designated 
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as Bangor limestone on the Gadsden Geologic Folio map small 
areas of both Red Mountain formation and Fort Pavne chert not 
indicated on the map are found badly dislocated and twisted around 
by the fault which brings the Cambrian or Ordovician cherty dolo- 
mite up against these formations. 

Haworth. — The next definitely mapped small area of Red 
Mountain formation toward the northeast is 33^2 miles northwest 
of Crudup station at what is called Haworth on the Gadsden 
topographic map. This outcrop as mapped is less than a mile in 
length. Where the wagon road crosses the gully that comes down 
from "Leed" (or Lcith) Gap, shale of the Red Mountain formation 
was seen under the bridge with black Chattanooga shale and white 
Fort Payne chert in regular succession toward the northwest, all 
overturned and dipping steeply soutlieast. Xo iron ore is exposed 
in this gully but it appeared where it had been dug about 0.2 mile 
toward the northeast. (PI. 3. 10) It is reported that the bed was 
about 1 foot 6 inches thick, but this could not be measured and a 
float block only 5 inches thick was seen. It is possible that the 
outcrop of i<L\\ Mountain ore may have been repeated by faulting 
in this area, lor it is reportecl that just north of the wagon road 
that goes up Sand Mountain a prospect was driven about 60 feet 
in length that cut a 4-foot bed of good ore. McCalley records the 
existence of a seam, in what may be this same shaft, that was 1 
foot thick on one .^ide of the opening and 1 foot 6 inches thick on 
the other side. In this area the Red Mountain strata crop out for 
nearly half a mile and in one ])lace show the following section: 

Scctinn of iron ore bed in NJV/i sec. 30. T. 10 .9., K. 6 B. 

(M. II, p. 211) 

Ft. In. 

Slialc. ore in a thin stroak 

Orc 2 6 

Shale 1 2 

Ore - 4 

Shale 

Dip hS" K. 5^K. Total ore, 2 feet 10 inches. 

Duck Spring. — Northeast of the above locality, beyond a gap 
where the ore-bearing strata appear to have been faulted out the 
following section was noted in a pit in an old field on top of a 
low ridge : 
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Section of iron ore-hearing beds in SE]4 ^^^l4 ^^^- 17, T. 10 5*., R. 6 H. 

(M. II, p. 211) 

Ft. In. 

Ore. good, not quite . - _ 2 

Shale, about - 8 

Ore 1 6 

Shale - - 

Total ore nearly 3 feet 6 inches. 

Other sections northeast of the former Duck Spring Postoffice 
made by McCallcy are given below : 

Section of iron ore bed in XE corner NJV^yi sec. 9, T. 10 5*., R. 6 E. 

(M. II, p. 212) 

Ft. In. 

Shale - - - - - - _ ^... 

i)Tc, soft, good solid ledge, about .. .. - 1 3 

Debris - _ 

Dip about 40' R. SE. 

Outcrotypincj in road in XJV]4 sec. 9, T. 10 S., R. 6 E. 

Ft. In. 

Debris - 

Ore, soft, good, same solid ledge as in above 

section, about _. 1 3 

Shale, about - .. . 15 

Ore, may have some shale partings in 

upper part - _ 2 

Shale, sandstone 6-8 

Ore, shaly, sandstone in alternate streaks, 

about -. . . 4 

Debris - -.. „ 

Dip about 50° SE. 

These sections are near the north border of Etowah County. 
It is understood that the DeKalb-Etowah Countv line is now 
about 1 mile north of where it is shown on the Gadsden topo- 
graphic map, but that it is correct as shown on the Fort Payne 
topographic map. The relations of the ore seams in an old road 
west of the highway about 1 mile northeast of Duck Spring as 
noted in 1928 were as follows (PI. 3, 11) : 
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Section of iron ore-bearing beds about 1 mile northeast of Duck Spring 

Ft. In. 

Shale _ 

*Orc, soft, good quality, contains some 

limonite, good quality „. 4 

Shale - -- - 8 

Ore, soft, good quality, contains some limonite 1 2 

Shale - — 

Dip about 45"* nearly east. Total ore 1 foot, 6 inches. 

This ore bed can be traced on its strike at least a quarter of 
a mile southwestward. Much debris of ore shows in the field back 
of a house and from a large prospect trench good sized blocks of 
ore 5 inches to 6 inches thick have been obtained. 

Near, or possibly at the same locality, McCalley measured 
the following three sections which show 1 foot 6 inches to 2 feet 
6 inches of ore, some of it shaly. parted by 1 to 3 feet of shale, 
and dipping very steeply : 

Section in Sll' corner SB]4 ^^^- 4, T. 10 S., R. 6 £. 

(M. II, p. 120) 

Ft. In. 

Shale 

Ore, shaly 1 6 

Shale 2 

Ore 1 

Shale _ 

Total ore about 2 feet, 6 inches. 

Sections in SlVy^ SFM sec. 4, T. 10 S., R. 6 E. 

(M. II. p. 121) 

Ft. In. 

3hale 

Ore, good - 8 

^ale 15 

Ore 10 

Shale - 



The upper ore dips about 60° SE. and the lower ore 70" to 75 
in the same direction. Total ore about 1 foot, 6 inches. 



ro 
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(M. II, p. 122) 



Ft. In. 



Shale 

Ore, red, good, soft 1 3 

Shale - 8 

Ore, red, good, soft _ 1 3 

Shale 

Dip 80° to 85° E. SE. Total ore 2 feet, 6 inches. 

Continuing northeastward in Etowah and DeKalb Counties 
along the northwest strip of Red Mountain formation in Wills 
Valley no important thicknesses of good quality iron ore are found, 
although there are three or four different seams of ore in the 
section. Not many places in this strip were inspected by the 
present writers, for McCalley painstakingly had followed the out- 
crop practically its whole length; at a time when many prospects 
had been recently dug and the ore seams were visible. 

In the area of outcrop of the Red Mountain formation along 
the southeast base of Sand Mountain in southern DeKalb County 
wherever the thickness of an ore bed is enough to make it possibly 
workable underground the quality appears to be poor. Several 
instances are given by McCalley^ of ore outcrops in T. 9 S., R. 6 E., 
notably in sections 34, 26, 23, 24, 13, and 12, the bdtter of these 
showing about 2 feet of ore. There is also a "big sandy" seam of 
ferruginous rock in this locality. 

Roden Gap. — One-half mile southwest of the cross-roads near 
Roden Gap two seams of red ore separated by about 25 feet of 
shale were observed. The western, or upper seam ranges from 
3 inches to about 1 foot 7 inches thick, and the lower seam shows 
a maximum thickness of about 1 foot 8 inches. This seam shows 
a much disturbed, squeezed, and faulted condition. It is exposed 
in a stream gully, has been subject to moisture, and is partly 
altered to limonite. (PI. 5, 6.) The ore contains some shale 
streaks but is fairly rich in iron oxide and might be termed a good 
quality ore. Possibly these two outcrops are of the same bed that 
has been broken apart by faulting. 



»McCalley, Henry, Op. cit., pp. 122-125. 
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In the vicinity of Cotnam little evidence of ore could be found 
except some small fragments of fossil ore in a field and there is 
evidence of faulting locally having displaced beds of the Red 
Mountain formation. 

An elliptical-shaped knob of high grade limestone is exposed 
on the cast side of a road about J^ mile northeast of Cotnam, 
DeKalb County. The rock is a hard, dense, crystalline variety, 
oolitic and fossiliferous in places. It is probably of Mississippian 
age. A similar deposit of limestone was noted in Sand Valley, 
1^2 miles southwest of Horton Gap (Plate 3). These occurrences 
are recorded here in the interest of the supply of fluxing stone 
for blast furnace use. The following analysis of a specimen of 
the limestone near Cotnam shows it to contain a comparatively 
low percentage of impurities. 



Analysis of limestone from near Cotnam, Ala} 



Percent 



iKiiition loss _ - 43.05 

Silica (SiO-) 1.85 

Iron Oxide (Fe.Os) - _.. 0.19 

Alumina (AlsOs) . _ .. 0.13 

Lime (CaO) - - 54.60 

Magnesia (MgO) -. 0.29 

Dawson. — The following two sections were measured by Mc- 
Calley south of Dawson, or Nicholson Gap : 

Section in NW]i SIV]4 sec. 5 (6}), T. 9 S., R. 7 H. 

(M. II, p. 126) 

Ft. In. 

Shale . - -- 

Ore, shale, in alternate streaks 9-10 

Shale - - 3 

Ore - 1 

Shale, ore, in alternate streaks .- - 1-2 

Ore, shaly on top 3 2 

Shale - 

Dip about 60" SE. 



Wnalysis Xo, 24697, Emerson P. Poste Laboratories, Chattanooga, Tenn. 
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Section m NW corner sec. ZZ, T. 8 5"., R. 7 E. 

(M. II, p. 126) 

Ft. In. 

Ore, about - 4 8 

Shale, about - _ _ - 18 

Ore, about — _ - — - — 4 

Sliale - - _ .- 10-12 

Ore, about 3 

Dip about 70° SE. 

The unusual thickness of 4 feet 8 inches of ore having been 
recorded by McCalley in the last section without qualification an 
endeavor was made to check it. There was found about half a 
mile south of the road leading to Dawson (PI. 5, 7.) in a prospect 
pit reported as dug by H. F. Bardeleben about 1881 an irregular 
bed ranging from 2 feet 9 inches to 4 feet 3 inches in thickness of 
shaly ore. and this bed, it was reported, had been examined by 
McCalley. 

Section of ore bed in NW% sec. ZZ, T. 8 S., R. 7 E. 

Ft. In. 

Shale _- _ _ 

Ore - - - - „ 0-8 

Ore, shaly „.. 2-5 

Ore - 5-7 

Ore, shaly - „ — _ 5 

Ore _ - 6 

Shale - - - - - - - . 8 

fl 3 

Ore _ -! to 

11 8 

Shale - - - - 

Dip 58° S. 65° E. (overturned) Total ore, including shaly 
material, 2 feet 9 inches to 4 feet 3 inches. 

The seams of ore at the top become much thinner or disappear 
entirely within a short distance on account of the bed having 
suffered compression. The quality of the ore appears too variable 
to be of value. There is much uncertainty as to the correct loca- 
tion of the red ore outcrop in this vicinity. Manuscript maps by 
C. W. Hayes, which have contributed data on the fault trace, are 
not in agreement with each other nor with the observations of 
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the authors, but the negative value of the ore hardly warranted 
further detailed study. 

Two miles northeast of Nicholson Gap where the road crosses 
the ridge composed of the Red Mountain formation and Fort 
Payne chert the beds are nearly vertical and strike about N. 35® 
E., but farther east the Red Mountain beds are overturned and 
dip southeastward at a steep angle. No ore was noted in this 
road although there is a section more than 400 feet wide of Red 
Mountain formation here. A heavy bed of dark ferruginous sand- 
stone, the "big sandy" bed, is exposed in the road and produces 
much debris in the field above the road at the northeast. Local 
residents report that ore has been prospected for but that none 
of value was found. About 1 mile northeast of this road crossing, 
or 3 miles northeast of Nicholson Gap two deep prospects were 
dug on the Red Mountain beds 35 to 40 years ago without dis- 
closing anything: but red dirt, according to local report. In the 
SW. cor. sec. 28, T. 8 S., R 7 E., there is an outcrop of red ore 
2 feet 6 inches thick (M. II, p. 126). 

Morgan Gap. — The following section was measured in 1941 
across a series of ferruginous seams interbedded with shale in a 
ditch along an abandoned part of a local road to Morgan Gap in 
the southern part of sec. 1, T. 8 S., R. 7 E. 
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Section of ferruginous seams southeast of Morgan Gap 

Ft. In. 

Sandstone, gritty, ferruginous _ 6.5 

Shale, sandy — 2 5 

Clay, ferruginous with shale streak 5 inches 

below top 3 2 

Shale - _ 2.S 

Clay, ferruginous _ — - 5 

Shale - _ 8 

Clay, ferruginous 2 3 

Shale, with ferruginous streaks — 3 6 

Clay, ferruginous - - 5 

^ale, partly altered to limonite 3 

Clay, ferruginous - 2.5 

Shale - - - — 2.5 

Clay, ferruginous _ _ 5 

Shale — _ 3 

Clay, ferruginous _ - 2 

Shale - 1.5 

Shale, ferruginous at top 1 8 

Shale —- - 2 

Clay, ferruginous _ 3 

Shale - - 2.5 

Clay, ferruginous _ _ 5.5 

Shale — _ ^ - 3.5 

Clay, ferruginous - 8 

Shale with gritty sandstone — 

Dip varies 20' to 28** N. 50" W. 

No ore present; ferruginous material too lean to concentrate. 



Winston Gap. — At the side of the Winston Gap road in the 
NEJ4 SE>4 sec. 36, T. 7 S., R. 7 E., McCalley (M. II, p. 127) 
gives a section showing alternations of shale and "ore" in seams 
of 2 inches to 11 inches thick, in which there is about 2 feet of 
ore in a total thickness of about 9 feet 6 inches. The following 
section was observed in 1928. The Red Mountain formation ap- 
pears to be about 600 feet thick here. (PI. 6, 8). 
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Section on road cast of Winston Gap 



Ft. In. 



Sliale -- - -— 

vSandstone, reddish, ferruginous 

Shale _ ™- 12 

Ore, with local thin lenses of shale up to 

3 inches thick, about 2 8 

Shale, about 2 7 

Ore. with shale parting knife edge to 

2 inches thick 1 11 

Shale, yellow 2 6 

Shale, reddish, ferruginous 7 

Shale, yellow 2 6 

Shale, dark, ferruginous . _ 3-6 

Shale, yellow, to "big sandy" seam below 12 

Dip practically vertical, strike about N. 35° E. Total shaly 
ore, parted by 2 feet 7 inches of shale, 4 feet 7 inches. 

At the north side of the road two-fifths mile southeast of the 
Sand Valley road at Chitwood Gap the "big sandy" seam crops 
out and 15 feet above it is a siliceous seam having the following 
section (Pl. 6, 9) : 

Section of ferruginous seam southeast of Chitivood Gap 

Ft. In. 

^lale 

Sandstone, light brown, ferruginous .- . - 7 

Shale - „ 4 

5?andstone, ferruginous, or very lean ore 1 4 

Shale 3 

Sandstone, ferruginous, or very lean ore - IC 

^ale - 

Dip very ?teep SE. Total ferruginous sandstone, 2 feet 9 inches. 

Along the road to Swindell Gap, 2.2 miles northeast of Chit- 
wood Gap no outcrop of red ore beds could be found, but debris 
from the "big sandy" seam was seen in a roadside ditch. It was 
reported locally that no prospects had been made in this district. 

The new highway from Fort Payne to Scottsboro is not 
shown on the Fort Payne topographic sheet, but it crosses strata 
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of the Red Mountain formation in a gap through which the road 
to Bootsville Gap formerly ran, 0.8 miles southwest of the Davis 
Gap road. About 10 feet of ferruginous gritty sandstone crops 
out in the new road cut, but the ore beds, if present, have been 
covered by debris, or else have been cut out by a fault. The beds 
have steep dips to the northwest. The Chattanooga shale crops 
out about 500 feet to the northwest in normal sequence. 

Davis Gap and Gibson Gap. — McCalley, who went over the 
next 6 J/2 miles northeast of Chitwood Gap in foot, mentions ore 
showings in sections 30, 20, 16, 9, 10, and 2, Township 7 S., R. 8 E., 
mostly of a scam 6 inches to 11 inches thick, but in two places he 
mentions thicknesses of between 1 and 2 feet of ore. (M. II, 
pp. 128-129) The "big sandy'* seam is also mentioned as occurring 
in this locality, which is on the northwest side of Wills Valley 
about northwest of Fort Payne. 

The strata in the Davis Gap and Gibson Gap roads are ver- 
tical and where the shale of the Red Mountain formation is present 
it is twisted and contorted. No ferruginous beds were noted in 
these gaps, but about 1 3/4 miles southwest of Gibson Gap 
(PI. 6, 10) two ferruginous beds were noted 10 to 12 feet apart. 
The upper consists of about 7 inches of soft, decomposed, yellow 
limonite and about 3 feet 9 inches of ferruginous shale. The lower 
scam contained about 10 inches of soft, ferruginous material of a 
brownish red color, and of better quality than that in the upper 
bed. The beds are overturned and dip steeply to the southeast. 
There were remnants of old prospects here but it was necessary 
to dig out the debris in order to see the ore. The thicker ore bed 
resembles somewhat the ore near Dawson (Locality 7, PI. 5,) 
nientioned on page 171. The rocks stratigraphically above the ore 
horizon are in normal relations, the Chattanooga shale being a 
little below the crest of the ridge. 

The Red Mountain formation crops out in a gap through 
which a local road passes 3.6 miles northeast of Gibson Gap. This 
is within the area of the map, Plate 7. A ferruginous gritty sand- 
stone (possibly the "big sandy" seam) is indicated in the section 
by float on the roadside on the southeast side of the ridge, but no 
red ore beds were seen. The rocks have steep dips to the north- 
west, and appear to have been faulted. 
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The ore outcrops to be described in the rest of this part of 
the report lie within the area of the Stevenson quadrangle. (Plates 
7 and 8.) The reconnaissance map of the Stevenson quadrangle 
is inaccurate in many features as shown by comparison with air 
photographs. Some of the roads shown on the map have been 
abandoned or changed, and new roads have been built. The ap- 
proximate trace of the iron ore is shown on these maps for the 
sake of uniformity with other areas discussed in this report, and 
the numbers indicating described localities are located as accu- 
rately as the topography will permit. The same locations are 
shown by section, township, and range on a sketch map compiled 
from air photos, TVA planimetric maps, and road maps of the 
Alabama State Highway Department. (Fig. 11). 

Southwest, west, and northwest of Valley Head. — In Town- 
ship 6 S., R. 9 E., McCalley reported ore in sections 19, 9, and 3, 
with thicknesses of from 3 or 4 inches to 1 foot 4 inches. As 
evidences of the variability of the same ore seam within a short 
distance, McCalley cites sections on opposite sides of a test pit 4 
feet wide as follows: 

Sections on opposite sides of test pit in NW cor. SIV% SW]/^ sec. 9, T. 6 S., 

R. 9 B. 

(M. II, pp. 130-131) 



Southwest side of pit Ft. In. 



Northeast side of pit Ft. In. 



Shale, dark 

Ore 

Shale 

Ore 

Shale 

Ore 



1 



0-2 

0-2 

4 

1-2 

2 

3 



Shale, a little ore 



Ore 

Shale 
Ore 

Shale 

Ore . 



1 



1 

to 
1 1 

4-8 
1-4 
1 3 

to 
8 
streak 



Shale . 

Ore 

Shale — 
Ore „.- 
Shale - 
Ore - - 

f Shale - 

lore 

^ Shale . 

lore 

I Shale . 

fOre - 

-I Shale 

[Ore - 
Shale 

Ore 

Shale - 

Ore 
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1 
streak 
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Fig. II. Sketch map of places prospected for red iron ore in the Valley Head- 
Sulphur Springs area. Location numbers are identical with those on Plates 7 and 8. 
Base compiled from TVA PEanimetric maps, airplane photographs, and Alabama 
Stale Highway maps. Scale 1 :125000. 
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Near the north line of this same Township the following sec- 
tion was recorded: 

Section in NIV cor. sec. 3, T. 6 S., R. 9 E. 
(M. II, p. 131) 

Ft. In. 

fO 6 

Ore, good solid ledge . -I to 

11 4 

Shale _ _ 1 

Ore, resembling limonite _ 2 

Dip about 85° NW. 



These seams of ore and shale are so variable that they are 
not exactly duplicated on opposite sides of the cut, 6 feet wide. 
The soft ore has good weight and contains a fair proportion of 
iron. The porous condition of the ore indicates that it was originally 
a limy ore. The bands of limonite were formed by replacement 
of shale. A short drift had been driven into the hill on the strike 
of the ore but had caved down. The "big sandy*' ferruginous 
seam occurs here about 240 feet stratigraphically below, to the 
southeast, and the Chattanooga shale is about 175 feet stratigraphi- 
cally above the ore at the prospect. Small float fragments of soft 
ore, derived from a thin seam associated with a layer of hard 
limonite occur in several places on the east slope of the ridge in 
the next 1^ to 2 miles toward the northeast. 

In 1939, an old prospect was noted six feet northeast of a 
local road in the NEj4 of sec. 3, T. 6 S., R. 9 R., about 4 miles 
southwest of Valley Head. The opening was a trench at right 
angles to the strike of the beds with a badly caved drift driven 
on the strike from the trench on the northeast side. 
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Section of iron-bearing beds in prospect about 4 miles southwest of Valley Head 

NE]4 of sec. 3, T. 6 S., R. 9 E. 
Upper Bench 

Ft. In. 

Shale - - - 

Ore. limonitic, mixed with clay _. V/2 

Shale - - - 1 4 

Ore, soft - -- 3 

Shale - - _ — - 1 1 

Clay, soft, ferruginous — 1^ 

Shale, partly replaced by limonite 1^ 

Clay, soft, ferruginous - 2 

Shale, largely replaced by limonite 1 

Ore, limonitic, shaly — - 7^^ 

Ore, mixed with clay, soft, fossiliferous 7 

Lower Bench 



Shale, including one bed of shaly sandstone 5 2 

Clay, soft, ferruginous — . . 4 

Shale - 8 

Ore, soft, limonitic, with clay partings _ 6-7 

Shale - - - „ 3 

Shale - _ 3 6 

Clay and limonitic ore mixed 6 

^ale - _ -„ 

Dip 75° N. 45° W. 
Total ore in upper bench about 1 foot 9J^ in. 
Total ore in lower bench about 1 foot 3 in. 



The Chattanooga shale is exposed in the northeast side of the 
road 225 feet northwest of the prospect. The shale is in normal 
position, dips steeply northwest, and is about 96 feet thick. 

In the next gap to the northeast, and about 285 feet along 
the road east of an exposure of Chattanooga shale in a small creek 
a seam of soft, red ore 8j^ inches thick is exposed on the north 
side of the road. This ore is composed of bright metallic looking 
oolites cemented together by limonite. 

A roadside cut in the northwest ridge just about west of 
Valley Head showed 1 foot 3 inches of soft, badly disintegrated 
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ore, possibly a little shaly, with a steep dip northwest. Two other 
thinner seams were noted 10 feet to 15 feet lower, stratigraphically. 
Analysis on dried basis of soft ore from this vicinity showed 56.70 
percent iron, 10.14 percent insoluble and 0.32 percent phosphorus. 

The local road from Valley Head to Pea Ridge crosses the 
Red Mountain formation 2^ miles northwest of Valley Head. 
About .3 mile southwest of this road, probably in the NEM of 
sec. 24, T. 5 S., R. 9 E., a prospect trench 130 feet long was made 
across the ore beds. (Plate 7, 8) As indicated in the section 
below, a normal fault with a steep dip to the southeast has dropped 
the beds to the southeast seemingly with a slip of only a few feet. 
The ore beds vary considerably from the top of the 7-foot trench 
to the bottom, and there is considerable variation between the two 
sides which are about 6 feet apart. 
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Section in prospect about 2y^ miles northwest of Valley Head, probably in the 

NB]4 of sec. 24, T. 5 S., R. 9 B. 

Ft. In. 



Shale - „ 

Clay, ferruginous, and partly altered to limonite 

Shale _ 

Ore mixed with shale 

Shale _ - _ „ „ 

Ore, porous, limonitic, slightly argillaceous 

Ore, firm, blocky, fossiliferous „ -- 

Shale — — _ 

Ore, fossiliferous -. „ „ 

Shale 

Ore, soft, mixed with clay, with shale parting 

at top altered to limonite _. 

Shale, partly altered to limonite _ 

Clay mixed with ore 

Shale _ 

Ore mixed with clay „ 



Fault 



Shale - _ „ 

Clay mixed with ore „ 

Ore, in thin layers, and including some shale 

replaced by limonite _ 

^ale - 

Shale, partly replaced by limonite 

Clay, soft, ferruginous „ _ 

Shale, replaced by limonite 

Ore, firm, fossiliferous - _ 

Shale - „ 

Ore, firm, fossiliferous 

Shale - - 

Ore, firm, fossiliferous - 

Shale - 

Ore, firm fossiliferous 

Shale - _ 

Clay, mixed with ore _ 

Shale 

Ore, firm, fossiliferous - - 

Shale, about - — — 

Ore, firm, oolitic, blocky „ „ 

Shale - - - - 



3 
1 



1 



1 



2 

54 



8 
7 
2 
9 
25^ 

S'A 
4 
2 
3 

3 
8 
3 
3 
1 



6 
4-8 

45^ 
5 
4 
1 

11 
3 
4 
2 
2 
2 
5 

2^ 
2 
2 
5 

11 



Dip 60*^ X. 60° W. Total ore in about 120 feet of 
strata 3 feet, 11 inches. 
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An ore bed which has not been prospected crops out by the 
side of a store 30 feet northeast of the road to Pea Ridge, but 
two prospects across the ore beds are located .2 mile northeast of 
the road in the SEj4 of sec. 13, T. 5 S., R. 9 E. (Plat 7, 9) An 
opening- to the northwest 25 feet long and 15 feet deep is separated 
by 60 feet of unprospected ground from the southeast opening 
which is a trench about 75 feet long and 8 feet deep. The rocks 
are overturned and dip steeply to the southeast. 

Prospects in the SE],i of sec. 13. 7\ 5 S., R. 9 B. 

Northzi'cst opening 

Ft. In. 

Shale 

Shale with thin streaks of limonite . . . 9 

Ore, firm, fossiliferous, oolitic, with shale 

partings - - 10 

STiale 10 

Clay, ferruginous 7 

Shale - - 2 

Ore mixed with clay - - —- 1-4 

Shale 3 4 

Ore, soft, mixed with shale — 5-6 

Shale - - 6 6 

Ore mixed with clay - — 3 

■ 

Dip 68° - 75** S. 65° E. Total ore, about 2 feet. 

Southeast opening 

Ft. In. 

Shale - 

Ore mixed with clay - — 2-3j^ 

Ore with shale partings of variable thickness . . 5-8 

Shale _ _ - 4 8 

Ore, fossiliferous, oolitic, with small amount 

of clay - - - 1 1 

Shale and debris - - - -- - 

Dip 75° -80° S. 65° E. Total ore about 2 feet. 

McCalley (II, p. 132) reports in the SKM NE34 sec. 13, T. 5 
S.. R. 9 E., a section of about 7 feet 6 inches of shale and ore in 
which there were five seams of ore ranging from 5 inches to 2 
feet 6 inches thick, the dip being about 80° northwest. In Town- 
ship 5 S., R. 10 E., the ore-bearing rocks extend across sections 
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6 and 7. but are reported to contain ore seams only a few inches 
to a little more than a foot in thickness. 

In a gap of the northwest ridge 2J/2 to 3 miles northwest of 
Vallev Head and about .7 mile northeast of the local road to Pea 
Ridge an outcrop of the Chattanooga shale demonstrates the 
structural deformation common in this area. There are three 
outcrops of the shale within a distance of 150 feet, the southeast 
exposure being separated from the middle one by about 100 feet, 
and the middle one from the northwest exposure by about 35 feet, 
thus indicating close folding, or duplication by faulting. 

The Red Mountain formation is not so well exposed, possibly 
being partly faulted out, as no indications of ore are shown. The 
beds are nearly vertical or dip steeply northwest. In the next 
gap toward the northeast only the upper part of the Red Mountain 
formation is exposed, showing a little ferruginous sandstone but 
no ore. The rocks dip steeply northwest. 

In the next gap about .9 mile toward the northeast through 
which passes a little-used road no ore is exposed but in a public 
road which crosses the ridge diagonally from southeast to north- 
west just northeast of this gap four ferruginous seams ranging 
from 4 inches to 10 inches thick are exposed on the southeast 
slope of the ridge within 55 feet of shale which dips about 65° 
NW. and strikes N. 22° E. (PI. 7, 10) The lower three seams are 
of granular soft ore but the upper one is ferruginous shaly sand- 
stone. McCalley evidently saw the same outcrops, as he mentions 
the occurrence of four seams in a road on a hill in this locality. 
He gives a section of the second seam as follows : 



Section of jcrrmjinous beds in SB cor. NIV% SBM sec. 7, T. 5 S., R. 10 B. 

(M. II, p. 133) 

Ft. In. 

Shale - - - - - 

Ore -- - - 8 

Shale - 4 

Ore - - - 6 

Dip about 85° NW. Total ore 1 foot, 2 inches. 
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Presumably along the same road Andrews made the following 
section in March, 1940, just after the road surface had been freshly 
exposed by a road scraper. (Plate 7, 10) In both directions on 
the strike are old prospects now practically filled. 

Section aloiu/ road across northwest ridge about 3 miles IV. SIV. of Kaolin, 

in sec. 7, T. 5 S., R. 10 H. 

Ft. In. 

Shale „ 

Ore and shale; ore in seams less than 1 inch 

thick, hadly weathered 1 9 

Sliale with a few thin layers of sandstone 33 

Shale, ferruginous 1 

Shale with thin beds of sandstone 6 

Ore, weathered and mixed with clay 214 

Sandstone interbedded with shale 2 6 

Ore, soft, fossiliferous 2 

Shale - - - -- 25 

Ore, soft, oolitic, mixed with clay _ 914 

Shale with a few thin beds of sand 25 

Ore, mixed with clay -.- 6 

Shale 

Dip about 80' N. 60** W. 
Total apparent thickness of ore about 1 foot. 8 inches. 

Southwest of Sulphur Springs. — At the gap of a branch of 
Dry Creek west-northwest of Kaolin Station the Red Mountain 
formation is in place east of the ridge in NE34 ^^ ^^^' 6« T. 5 S., 
R. 10 K. Only the **big sandy" bed of dark ferruginous sandstone 
is exposed here. About 1.4 miles farther northeast the following 
section was recorded as observed in two small prospects about 2 
feet square (Plate 1, 11): 

Section of iron ore bed 3.8 miles sotit Invest of Sulphur Springs NlVyi sec. 32, 

T. 4 S., R. 10 E. 

Inches 

Shale - 

Ore, firm, oolitic, fossiliferous 4 

Shale, with one or two thin layers of ore 8 

Clay, mixed with ore _ 10 

Dip about 55" N., 65° W. Total ore, less than 1 foot. 
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From the gap of the branch of Dry Creek, mentioned above, 
northeastward a settlement road was followed in 1928 along the 
southeast side of Sand Valley, on the northwest slope of the ore- 
bearing ridge, as far as Sulphur Springs, but no showings of ore 
were visible. This locality is in Township 4 S., Range 10 E., and 
the strip of Red Mountain formation crosses sections 32, 29, 28, 21, 
16, 15, 10, 11, and 2. McCalley gives sections of the ore as ob- 
served in sees. 29, 21, 16, 10 (at Sulphur Springs), and in sec. 11. 
(M. II, pp. 134-140) 

In sees. 29 and 28, which are 2 to 3 miles southwest of Sulphur 
Springs McCalley records a report that there are three seams of 
ore with an average thickness of 3 feet, but in only one of his 
measured sections is there a thickness as great. The following 
sections give definite thicknesses : 

Section of iron ore beds in test pit in SB% NEl4 ^^^- 29, T.. 4 5*., R. 10 B. 

(M. II, 134.) 

Ft. In. 

Shale _ 

Ore - 2 6 

Shale, debris 6-8 

Ore „ 1 6 

Section of outcrop in SB]4 ^'B'4 sec. 29, T. 4 S., R. 10 B. 

(M. II, 135) 

Ft. In. 

Shale --- - — - — 

Ore, about .— - 3 2 

Ore, shale - 1 

Shale -- - 

Dip about 75° N.W. 

In March, 1940, Andrews observed a badly caved prospect cut 
about 4 feet long locally reported to be in the SW54 NEM sec. 29, 
T. 4 S., R. 10 E., 3 miles SW of Sulphur Springs. (Plate 7, 12) 
The exposure was poor and showed ore in layers only up to 4 
inches thick containing much clay which was being replaced by 
limonite. The beds strike N. 25° E., dip 20° S. 65° E. 

Two other sections also observed in this survey near the above 
locality are recorded as follows: (Plate 7, 13). 
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'i 

Section of iron ore-bearing beds in NB% NBH sec, 29, T, 4 S., R. 10 B. 

(2.6 miles SW. of Sulphur Springs) 

Ft. In. 

Shale 

Clay, mixed with ore 7 

Clay and shale 5 

Ore, shaly, fossiliferous, limonitic clay 

streaks and lenses 5^4 

Shale - 15 

Shale including some soft clay with a little ore 1 6 

Ore, firm, fossiliferous, splits into thin scales— 5 

Shale including two layers of ore less than 

^2 inch thick _ _ 1 

Ore, limonitic lyi 

Clay, mixed with a little ore 6 

Strike N. 45'* E., dip about 85" S. 45° E. 
Total ore about 1 foot, 6 inches within 20 feet of strata, shown 
in two small prospects in bank of small creek. 

Section of iron ore-bearing beds in NE% sec. 29, T. 4 .9., R. 10 I:. 

(2.5 mi. SW of Sulphur Springs) 

Inches 

Shale - — — - 

Clay - - - 2 

Ore, firm, fossiliferous _ 5 

Shale - 6 

Ore in thin layers, limonitic 8 

Clay - - 4 

Shale - - — 

Strike N. 35° E., dip 35'' S. 55° E. (in southwest pit). 

A total of about 1 foot, 1 inch of ore is shown in two small 
prospects about 75 feet apart. (Plate 7, 14) In the southwest pit the 
ore dips to the southeast but in the northeast pit it dips toward 
the northwest. 

In the SWJ4 sec. 21, T. 4 S., R. 10 E., 2.2 miles SW of Sulphur 
Springs there was observed in two small prospects about 200 feet 
apart on the strike of the rocks a bed 1 foot 4 inches thick con- 
taining limonitic, fossiliferous ore in layers having a maximum 
thickness of 2 inches. The soil cover was heavy and no float ore 
was seen. The beds are practically vertical and the strike is N. 
40^ E. (Plate 8, 3). 
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The lower two of three ore seams in section 21 are reported 
as follows by McCalley who believed that the upper seam showed 
elsewhere in the same section of land with a thickness of 3 feet 
6 inches. 



Section of outcrop in NW% NE% sec. 21, T. 4 5., R. 10 B. 

(M. XL p. 136) 

Ft. In. 

Shale - 

Very red soil, probably leads to soft ore .„ 6-8 

Ore -- „- 1 3 

Debris, likely covers shale „ 8-9 

Shale, visible _ 4-5 

Ore, good 1 9 

Ore, shaly, dark — — - 3-4 

Ore, soft, dirty - 8-10 

Shale, visible 4 

Dip 75" NW. 

Total ore, good and poor, about 4 feet. 



On the crest of the ore-bearing ridf^e 1.5 miles southwest of 
Sulphur Springs in the NEj4» sec. 21, T. 4 S., R. 10 E., Andrews 
examined several prospects made in 1939. (Plate 8, 4) The 
largest opening is a trench about 75 feet long and 10 feet deep 
across the strike of the beds. The ore beds are exposed in a small 
local anticline about 30 feet across which seems to plunge to the 
southwest as the apex of the fold crops out 50 feet northeast of 
the cross-cut trench, and gives a small spread of soft ore at the 
surface. Other prospect trenches and pits along an ore bed dipping 
steeply northwest about 25-30 feet to the southwest expose an 
ore bed similar to the one which crops out in the cross-cut trench. 
These conditions denote a small syncline parallelling the anticline 
on the southwest. One or two carloads of soft ore are reported 
to have been shipped from this locality, but the work has been 
abandoned due to the high cost of producing the ore. Sections in 
these cuts follow: 
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Section of iron ore in cross-cut trench 1.5 miles southwest of Sulphur Springs 

Southeast limb of small anticline 



Ore, soft, crumbly, argillaceous 

Shale - 

Ore, good, fossiliferous, soft, with a few 

clay partings 

Ore with irregular shaly layers „ 

Ore, crumbly, argillaceous - _. 

Clay parting of variable thickness 

Ore, crumbly, soft 

Shale - 



Ft. 


In. 




7 


2 


10 




11 




5 




10 




1-2 




3 



Dip 60° S. 50° E. Total ore, including good and poor, 
about 3 feet 

Section of iron ore 25-30 feet southwest of above section 

Ft. In. 

Shale - - 

Ore, soft, crumbly, with shale partings 8-10 

Clay parting of variable thickness ~ 1-2 

Ore, good, firm, granular, fossiliferous „. 11 

Shale, gray — 1 

Ore, good, soft, crumbly, with one knife 

edge shale parting — 4 

Dip 70" N. 55" W. Total ore, 2 feet, 5 inches. 

Section of iron ore 100 feet northeast of aboz'e section 

Ft. In. 

Shale - - 

Ore, soft, good, crumbly - 10 

Shale '. ~ 

Dip 70"= N. 55° W. Total ore, 10 inches. 



Af^ 



fwo measurements by McCalley in section 16 are as follows 

Section of outcrop in SB. cor. sec. 16, T. 4 S., R. 10 E. 

(M. II, p. 136) 

Ft. In. 

Debris, with loose pieces of ore 3-4 

Ore, very red soil _ 10-12 

Shale - - - - - - 1 2 

Soil, very red, probably covers soft ore - 2 6 

Ore, good 1 2 

Soil - - - — 

Strata are about vertical 
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Section of outcrop about 50 yards northeast of above section 

(M. II, p. 137) 

Ft. In. 

Shale - - - - - 

Ore, soft, friable, like a sandy loam 1 

Ore, hard, good - - 6 

Shale _.._ „ ._ 1-2 

Ore „ „ 1-2 

Shale _ _..„ 1 

Ore, soft, like loam „ ^1 2-3 

Shale, ore, mixed - 2 

Ore, good, soft like loam - 8-10 

Shale - - _ 

Dip about 80° NW. 

McCalley (II, p. 137) states that along the wagon road in the 
SWJ4 SWJ4 sec. 15, T. 4 S., R. 10 E., there are outcrops of four 
different seams of ore at considerable distances apart but he gives 
the thickness of onlv the lowest one, which was only about 2 
inches. 

The locations of the numerous prospects near Sulphur Springs 
in sections 10 and 15, T. 4 S., R. 10 E. cannot be shown adequately 
on Plate 8 or on Figure 11 because of the small scale of these 
maps. The locations are shown, therefore, on P'igure 12, a larger- 
scale sketch map of the two sections. 

Sulphur Springs. — (Plate 8, 5) About 0.7 mile south of the road 
to Browns Gap on an old road leading south from Sulphur Springs, 
the following section in 1939 was measured in a wash on the west 
side of the road. (Fig. 12, 1) 

Section of iron ore in wash .7 mile south of Sulphur Springs NlVyi SW% 

sec, 15, r. 4 5*., R, 10 B, 

Ft. In. 

Shale - - „ 

Clay mixed with ore 9 

Ore, fossiliferous, limy _ 1 3J^ 

Ore, soft, with thin clay partings - 8 

Shale „ - 

Dip 75' N. 50° W. Total ore about 2 feet. 
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Fig. 12. Sketch map of places prospected for red iron ore in sections 10 and 
IS, T. 4 S., R. 10 E., near Sulphur Springs. Culture and drainage from TVA 
PlanimetnV m^p No. 101 NE. (Sulphur Springs Quadrangle) Scale 1:24000. 
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About .2 miles farther north the ore beds crop out in the road 
and in two prospects on the east side of the road. (Fig. 12, 2) 
The section is as follows: 

Section of iron ore along old road .5 mile south of Sulphur Springs SW% NlV}i 

sec, 15, T. 4 5*., R. 10 H. 

Ft. In. 

Ore, soft, with .thin shale partings 3 

Shale 2 

Ore, firm, oolitic, fossiliferous ~ 4 

Shale „ „ 6 

Ore, soft 3 

Shale - 1 3 

Ore, soft, mixed with clay, with 4 inch layer 

of firm fossiliferous ore at top 10 

Shale - 10 

Ore, hard, oolitic, fossiliferous 1 4 

Shale - - - 

Dip 80' N. 50° W. Total ore about 3 feet. 

Four tenths of a mile south of Sulphur Springs and about .1 
mile east of the old road mentioned above a bed of ore was ob- 
served in a small prospect pit. (Fig. 12, 3) 

Section of iron ore bed .4 mile south of Sulphur Springs 
SW% NWli sec. 15, T. 4 S., R. 10 B, 

Ft. In. 

Shale - - — - _ 

Ore in thin layers, fossiliferous, with 

shale partings _ 1 11 

Shale - --- - - 

Dip 80° S. 55° E. Total ore about 1 foot 11 inches. 

At Sulphur Springs McCalley (II, 137) enumerates five beds 
of ore, and gives the following section for the uppermost ore bed 
in a gully near the schoolhouse: 
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Section of ore bed at Sulphur Springs 
(M. II, 138) 

Ft. In. 

Shale - - 

Ore, a little shaly, about 8 

Shale „ '.. 3-4 

Ore, soft 10 

Svhale _ - 2 

Ore, shaly in places _ 1 4 

Shale - 2 

Ore, with soft dirty streaks - 1 6 

Shale - -.. - 3 6 

Shale, ore, principally a curly shale 3 

Shale : - - 

Dip about 45* NW. Total ore, including^ dirty streaks, 
about 4 feet 4 inches. 

The next lower ore shows in a gully 250 yards southwest of 
the preceding locality a thickness of 2 feet of good hard limy ore 
dipping 30° NW; 150 yards to the southeast the next lower bed 
is reported to comprise 3 feet of good soft ore, and 100 yards 
southeast of that outcrop the two lowest seams appear as follows: 

Section of outcrop on road from Sulphur Springs to Alabama Great Southern 

Railroad Station 
(M. II., 139) 

Ft. In. 

Ore, about 1 6 

Debris, shale, about .- 12 

Ore, about . - 3 

Dip about 35° NW. 



The ore bed is slightly thicker in the vicinity of Sulphur 
Springs than it is through most of the distance between this place 
and the vicinity of Littleton, and apparently there had been some 
digging for soft ore in the vicinity of Sulphur Springs before the 
time of McCalley's visit. The ore beds at Sulphur Springs were 
examined in 1911 and 1928, but at neither time was there any 
mining activity. A section of an ore bed observed in a small creek 
just south of the road at Sulphur Springs showed the total ore to 
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be 2 feet 9 inches parted by shale having a total thickness of 1 
foot 5 inches. The ore is hard and shows slicken-sides. The dip 
varies in angle and direction but its general trend is 25° to 40° 
toward the northwest. 

One-fourth mile east of Sulphur Springs on the south side of 
the main road there are two exposures of ore in a cut separated 
by about 25 feet of shale. Each seam showed about 2 feet 6 inches 
of soft, decomposed ore and shale. They may be separate beds 
or they may be parts of the same bed on opposite limbs of a close 
fold. In this same road cut a little farther east there is extreme 
folding of the shale. 

Prior to 1941 only a few small prospects had been made at 
Sulphur Springs, although there are numerous outcrops of ore 
beds in that vicinity. The attitudes, variable thicknesses, and 
relative positions of the ore beds indicate duplication by close 
folding, probably accompanied by faulting. 

In 1941 the structure of the rocks in this area was revealed 
by prospecting two tenths of a mile south of the public road in 
the SEM NWM sec. 15, T. 4 S., R. 10 E. (Fig. 12, 4) The open- 
ings consisted of three trenches along the strike of the ore beds, 
a trench 300 feet or more in length across the strike of the beds, 
and several smaller prospects. The cuts were fresh when visited 
and small closed folds and small faults could be readilv seen in 
the shale along the shallow cross-cut trench. The ores were re- 
ported to occur in i)ockets, probably produced by local thickening 
of the beds as a result of folding. 

At the southeast a short cross-cut separated from the longer 
trench by about 35 feet of unexcavated ground showed the follow- 
ing section : 
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Section of iron ore beds in east cross-cut at Suiphur Springs 

Shale - 

Ore, soft, upper 3 inches mixed with clay 8 

Shale parting _ „ 1 

Ore, fossiliferous, firm 35^-4 

Shale with thin streaks of ore 314 

Ore, with upper 6}4 inches mixed with clay.. . 10^4 

Shale -..- 4 

Ore mixed with clay _ 4 

Shale - -- -.- - 1 

Ore mixed with clay .. .— — . 6 

Shale - 

Dip 80' N. 48° W. Total ore, good and poor, ahout 2 feet 8 inches. 

The ore beds crop out several times in the long cross-cut 
trench, which has a total length of about 325 feet. Beginning at 
the southeast end of the trench the sections are as follows : 

Section of iron ore beds 70 feet from east end of cross-cut at Sulphur Springs 

Ft. In. 

Shale . . - 

Clay with ore .. 5-6 

Ore „ _ „ ^ 2 

Shale - _ 1 

Ore 2-3 

^ale - VA 

Ore, firm, fossiliferous .— 1 

Clay mixed with ore 8-9 

Shale - - - - 354 

^ Shale with one or two streaks of ore 2 6 

Ore mixed with clay _ 8 

Dip 56** S. 45° E. Total ore, good and poor, about 2 feet, 8 inches. 

Section of iron ore beds 100 feet front east end of cross-cut at Sulphur Springs 

Ft. In. 

Shale -. - 

Ore, oolitic, fossiliferous 5 

Shale with ore streaks 3 

Ore mixed with clay 5-6 

Ore, firm, fossiliferous _ W/i 

Ore mixed with clay - - 8 

Shale 5 

Ore mixed with clay _ - 2-3 

Shale ' - - 2 3 

Ore mixed with clay . — - 1 1 

Dip about 40** S. 28* E. Total ore, good and poor, about 3 feet, 
10 inches. 
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Section of iron ore beds 210 feet from east end of cross-cut at Sulphur Springs 

Ft. In. 



Ore mixed with clay — 6 

Shale _ 1-2 

Ore with shale streaks 2-6 

Shale 2-3 

Ore, good, fossiliferous - 1 4 

Clay, ferruginous 10 

Ore mixed with clay 7 

Shale 

Dip 50' S. 50* E. 

Total ore, good and poor, about 2 feet, 9 inches. 



Ten feet beyond the north end of the cross-cut trench a strip 
trench follows the ore to the southwest, and reveals two beds of 
ore separated by 12 feet of shale. The beds are not well exposed 
but each seems to be about 1 foot, 8 inches to 2 feet thick. The 
two beds in this trench are practically vertical. 

The information obtained from examination of these openings 
shows that there are probably no more than 3 beds of red iron ore 
in the Red Mountain formation at Sulphur Springs. The beds 
have been folded into a series of small rolls parallel to the strike, 
and have been displaced by small faults. Erosion of the disturbed 
beds has produced the numerous outcrops of red ore beds near 
Sulphur Springs. 

In 1939 the following section was measured on a small creek 
600 feet south of the Sulphur Springs road at point where the 
Creek flows directly north (Fig. 12, 5) : 
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Section of iror. ore beds 600 jeet south, of Sulphur Springs road SE^i SIV]"^ 

sec. 15, r. 4 S., R. 10 E. 

Ft. In. 

Ore, fo^siliferous, bright red - .. 4 

Shale. J?ray .. .._ . - _ 8 

Ore, hard, fossiliterous _ 4-6 

Shale, gray — - 4 

Ore, soft, shaly . -- 6J^ 

Shale - _ - __ 2 

Limestone, ^ray, fossiliterous ..._ - 5 

Ore. firm -. — 2}4 

Shale - 

T-)ip 11 S. 70' E. Total ore. about 1 foot, 7 inches. 



In 1S)40 a section was measured of the ore beds exposed in 
the northwest limb of a small anticline in a brook 25 feet south of 
the Sulphur Springs road, and seven tenths of a mile west of 
Highway 11. (Fig. 12,6) 



Section of iron ore beds south of Sulphur Sprittfjs road -V£j4 A'^fK^i sec, 15, 

r. 4 S., R. 10 E. 

Ft. In. 

Shale - 

Ore, with interbedded shale and shale lenses . 1 10 

Ore, shaly 8 

Ore, hard, fossiliferous 5 

Shale . — 6 

()re, limy, fossiliferous, dark red - 6-8 

Shale 6 

Ore, oolitic, fossiliferous 1 1 

Shale with a few lenses of ore - 10 

Shale 

Dip about 30' N. 30' W. Total ore about 3 feet. 



Eight hundred feet east of the above locality the following 
measurements were made in a small prospect pit about 100 feet 
south of the road (Fig. 12, 7) : 
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Section of iron ore beds in prospect south of Sulphur Springs road NIV cor, 

NlVli NB]4 sec. 15, T. 4 S., R. 10 £. 

Ft. In. 

Shale — - — - 

Ore, porous, fossiliferous 5 

Ore, fossiliferous, with thin shale partings 3J4 

Ore, fossiliferous 5j4 

Shale, gray -. 3 

Ore, fossiliferous - Sj^ 

Shale - - 

Dip 40° N. 70'' W. Total ore 1 foot, 7H inches. 

N 

About 100 feet north of the above section the following 
measurements were made on the north side of the public road. 
(Fig. 12. 8) 



Section of iron ore beds .6 mile ivest of ^Highway 11 SIV, corner of SBl4 sec, 11 

r. 4 S'., R, 10 H. 

Ft. In. 

Shale „ 

Clay mixed with ore — 3 

Shale — 5 

Clay mixed with ore _ 6 

Ore, fossiliferous, oolitic, with clay lenses 4 

Shale - - - 2 

Ore, fossiliferous, with shale partings _ 1 

Shale - _ 3 

Ore mixed with clay 2-3 

Shale 2^ 

Ore mixed with clay 2^^ 

Shale - - 3 

Ore mixed with clay ^ 3 

Shale -. 2 6 

Ore, soft - 6 

Shale - - 1 

Ore mixed with clay „ 2-4J4 

Shale _ - 

Dip 65** N. 55** W. Total ore, good and poor, 
about 3 feet, 6 inches. 
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Northeast of Su]^hur Springs. — In 1940 the following section 
was measured in a prospect pit two tenths of a mile north of the 
cemetery at Sulphur Springs. (Fig. 12, 9) 

Section of iron ore-bearing bed 2 mile north of Sulphur Springs cemetery 

Ft. In. 

Shale _ 



Ore _ „ 1 1 

Shale _ - 3 

Ore _ .._ _._ 1 1 

Shale _ 

Dip 55' N. 50** W. Total ore 2 feet, 2 inches. 



The rolls responsible tor the numerous outcrops of ore beds 
in the vicinity of Sulphur Springs die out to the northeast, and 
the rocks dip northwest. About .65 mile northeast of the village 
Andrews measured the following section in 1941. (Fig. 12. 10) 
The ore beds are exposed in two small prospect pits which lie 
about 35 feet to the southeast of an old prospect trench. The 
trench was traved several hundred vards northeastward but the 
ore bed was hidden by debris. 



Section of iron ore beds about .65 mile northeast of Sulphur Springs 

Ft. In. 

Shale — 

Ore and clay mixed; section contains 2 definite 

scams of ore about 2 inches thick . . — 1 10 

Unexcavated interval about 18 

Ore, argillaceous 6% 

Shale - . 

Ore with clay _ 1^4 

Shale - 

Dip about 35*" X. 55° W. Total ore not more than 1 foot. 



Three-fourths of a mile northeast of Sulphur Springs in an 
old prospect the following section was measured : (PI. 8, 6) : 
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Section of iron ore bed three-fourths mile northeast of Sulphur Springs 

Ft. In. 
Shale _ — 



Ore, soft, dark red granular, of good quality 

with thin lens of shale near middle _. 1 5 

Shale -. - - 1 

Ore . .- - 8 

Shale - - - 1 

Ore - _.„ 8 

Shale _ — - _ „ — 

Dip 50° N. 55° W. Total ore, about 2 feet 9 inches. 

About one fourth mile farther northeast in an old prospect 
a bed of ore 2 feet 6 inches to 2 feet 8 inches thick is disclosed, 
dipping about 50° N. 55° W. The ore is soft and red and includes 
two or three thin shale partings. Several openings toward the 
northeast showed from 2 feet 6 inches to 3 feet of soft ore con- 
taining shale partings and in places many fossils such as Penta- 
merus and Streptelasma. 

About 1.5 miles northeast of Sulphur Springs (Plate 8, 7) a 
new prospect made in 1941 showed the following section: 

Section of iron ore bed 1.5 miles fwrtheast of Sulphur Springs 

Ft. In. 

Shale - -..- - — 

Ore, soft - - .„ 6 

Shale, about - - - - 10 

Ore, soft; with clay lenses - -.. 9 

Ore and clay mixed - - - 3 

Sliale - - _ 1 

Ore, soft, fossiliferous _ 7 

Shale, about — 3 

Ore, soft — 4 

Dip 42° N. 45° W. Total ore in approximately 
15 feet of strata: 2 feet, 5 inches. 

In June, 1941, a seam of soft red ore, 1 foot, 6 inches to 1 foot 
8 inches thick, was being mined in Alabama IJ/^ miles north of 
Sulphur Springs and about 3^ mile southwest of the Alabama- 
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Georgia Stale line. (Fig. 11, 7) The ore was excavated by hand 
from a trench on the outcrop south of the Red River Branch of 
Dry Creek, and was obtained in large angular lumps and blocks. 
The ore crops out on the eastern slope of the West Red Mountain 
ridge, strikes about N. 30° E., and dips normally about 45^ toward 
the northwest. The ore is fairly free from shale except a few 
thin streaks at the top of the bed. It was reported to range from 
50 per cent to 56.4 per cent in iron, 0.16 to 0.8 per cent in man- 
ganese, and up to 0.4 per cent phosphorus. It was skidded down 
to the base of the hill by horse power, hauled by truck to the 
Alabama Great Southern Railroad and shipped to the Sloss- 
Sheffield blast furnaces at Birmingham. At that time the price 
of ore of this grade at th6 furnace was 6 cents per unit per ton 
for ore carrying 50 per cent of iron. 6^ cents for 53 per cent iron, 
and 7 cents for 55 per cent and more of iron. This operation 
seems to represent the latest mining activity on the northwest 
strip of red iron ore in Wills Valley. 

About 1^ miles northeast of Sulphur Springs, or just within 
Alabama near the Georgia line, a prospect on the ridge about 100 
feet above creek level shows the following section (PI. 8, 8) : 



Section of iron ore bed 1 3/4 miles northeast of Sulphur Springs 

Ft. In. 

Shale 

Ore, shaly 4 

Shale _ 2 

Ore, soft, dark red, granular, with argillaceous 

streaks; a few fossils 1 6 

Shale 1 

Ore _ 8 

Shale 

Dip 50' N. 55" W. Total ore, 2 feet 6 inches. 



Beginning on the northeast side of the local road on the 
northeast side of Red River branch of Dry Creek in the SE^4 
SW>:4 sec. 2, T. 4 S., R. 10 K., the ore bed mentioned in the 
paragraph above was prospected in 1940 for several hundred feet 
northwestward along the strike. (Fig. 11, 8) Measurements 
made from place to place showed a range in thickness from 1 foot 2 
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inches to 1 foot 9 inches. The ore is firm, fossiliferous, and soft, and 
contains a few clay lenses. The beds dip 46° N. 50^ W. The 
thinner beds mentioned in the section above were not prospected. 
Four cars of ore are reported to have been shipped from this 
place in 1940, and the last car is reported to have shown on 
analysis about 57 percent of iron. 

McCalley (M. II, 139) also notes some of the old diggings 
between Sulphur Springs and the Georgia line in which thick- 
nesses of 2 to 4 feet were reported, but wherever a good thickness 
occurred there were partings of shale in the ore as in th next 
sction. The prospect was probably in section 10 instead of section 
11 as given by McCalley, as the SEj4 oi section 11 is southeast 
of the ore outcrop according to recent maps. 

Some of these old diggings for soft ore extended for a quarter 
of a mile along the outcrop and the ore bed was also woiked be- 
yond the State line in Georgia. The blast furnaces nearest to this 
locality were those at Battelle, Alabama, and Rising Fawn, Geor- 
gia, both of which ceased operations 30 or more years ago. 

Pudding Ridge. — (Plate 8) About 6 miles north of Sulphur 
Springs, Alabama, and 6J/2 miles southwest of Trenton, Georgia, 
on the axis and near the head of an anticline that plunges gently 
southwest below Sand Mountain there is exposed an area of Red 
Mountain formation a quarter to half a mile wide and approxi- 
mately 2 miles long, about 1 mile of which is in Alabama. This 
anticline is generally parallel to and about 4 miles northwest of 
the Wills Valley anticline which terminates in Johnson Crook, 
in Georgia, and the two structures overlap for a few miles in an 
en echelon pattern. The Red Mountain strata lie on the west 
slope and spurs of Pudding Ridge which is on the east side of 
Crawfish Creek, a tributary of Lookout Creek. The Red Mountain 
formation is bordered by Chattanooga shale and Fort Payne chert 
ar^d the dips are generally moderate to the northwest and south- 
eas^ The anticlinal structure produces a U-shaped outcrop, the 
strip on the west being the longer. The outcrops in Alabama 
are in sections 10 and 15, T. 3 S., R. 10 E. Several prospects were 
examined which showed hard ore that was 2 feet 6 inches to about 
3 feet thick exclusive of a few thin shale partings. 

The following eight sections were measured on Pudding 
Ridge in Alabama: 
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Section of iron ore bed in east limb of anticline on Pudding Ridge near the State 

line (PI. 8, 9) 

Ft. In. 



Shale ____^__^__ 

Ore, containing rusty argillaceous knots and 

streaks in upper part 10-11 

Shale 2-3 

Ore, with many streaks of lime carbonate, 

nearly 2 

Dip very slight S. 60" E. Total ore, about 2 ft. 10 in. 

This ore was measured in a prospect in a steep gully about 
150 feet below the crest of the ridge and 150 feet above Crawfish 
Creek and consequently rather difficult of access. This ledge crops 
out for a quarter to half a mile southwest and shows its full thick- 
ness in many hollows. At the southwest extremity of the outcrop 
the ore bed swings around to the west and northwest in the chain 
of foothills of Sand Mountain. There appear also to be thin 
seams of ore in places 20 feet to 30 feet below and above the main 
ore bed. 



Section of iron ore bed in SEl4 NWy^ sec. 10, T. 3 S., R. 10 H., on Pudding Ridge 

Ft. In. 

Shale - - —. 

Ore, weathered, with shale streak 1 to 2 in. 

thick near middle 2 

Shale _ - 

Dip 8° - r N. 65' W. 

Section of iron ore bed cropping out on zvest side of creek in SEl'^i A'J^^-J sec. 10, 

r. 3 S., R. 10 E. 

Ft. In. 

Shale - - — 

Ore, hard, calcareous, fossiliferous, with 1 inch 

shale seam in upper part 2 7 

Dip 12J^' N. 60' W. 

Drilling with a hand drill is reported to have shown ore 3 
feet thick including a thin parting of shale. Analysis of the drill- 
ing which was in hard ore was reported as follows: 
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Per cent 

Fe — - 33.25 

SiO, - 5.30 

CaCOa — -, 35.00 

(CaO -. — - 19.60) 

Section of iron ore bed near State line on Pudding Ridge probably in NB]4 sec. 10, 

T. 3 5"., R, 10 £. 

Ft. In. 

Shale _ - 

Ore, hard, with thin seam of shale in upper part 2 5 

Dip r - 10** N. 70'' W. 

Section of iron ore bed near southern end of anticline on Pudding Ridge 

(PI. 8, 10) 

Ft. In. 

Shale -- - - - 

Ore, hard, with lenses and streaks of shale 

near top and middle - 2 1 

Shale — - 4 

Ore, calcareous - _ 1 

Dip 9** S'E. Total ore, 3 feet 1 inch. 

It was reported that the hard ore from this prospect, which 
is near creek level, averages nearly 30 per cent iron, about 22 per 
cent lime, and about 3 per cent silica. 

Section of iron ore bed in east limb of anticline, on Pudding Ridge about a quarter 

of a mile southwest of the State line 

Ft. In. 

Shale 

Ore, hard, granular and fossiliferous, contains 

a few limy streaks and argillaceous knots.. 1 11 

Shale - _- „. 2 

Ore, softer than upper bench . - 1 

Total ore, 2 feet, 11 inches. 

Bed lies nearly horizontal. 

This section is shown in a prospect in a hollow tributary to 
Crawfish Creek. The ore appears to be of good quality. 
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Section of iron ore bed in NIV]4 A'^J^i •^^^- 15, T. 3 S., R. 10 H., on ivest limb of 

Pudding Ridge anticline 

Ft. In. 

Shale _ _ 

Ore, hard, calcareous in places, contains large 

cup corals and brachiopods in certain layers 2 11 

Dip 9' N. 65° - 70° W. 

Section of iron ore bed on right bank of small branch of Crawfish Creek, about 

one-fifth mile southwest of State line (PI. 8, 11) 

Ft. In. 

Shale - — _ 

Ore, hard, calcareous, granular and fossiliferous 

with a few nodules of argillaceous material 11 

Shale - — 1 

Ore, similar to above _. _ 1 6 

Shale - - - 

Dip ir - 15° N. 65° W. Total ore, 2 feet 5 inches. 

McCalley <Tfives the following section of an outcrop near the 
Georgia line that shows about 2 feet of hard, limy ore : 

Section of iron ore in NW\^ sec. 10, 7\ 3 S.. R. 10 £. 

(M. II, p. 140) 

Ft. In. 

Debris — .. 

Ore, good, hard or limy 6 

Loam _ - 3-4 

Ore, good, hard or limy _ — 1 6 

Debris, most likely covering shales 20 

Ore, good, hard or limy _ 5 

Dip 25' to 30" NW. 

McCalley (II. p. 140) also states that an ore seam about 3 
feet thick crops out near the center of sec. 15, T. 3 S., R. 10 E. 
He mentions Deer Head Cove in this connection but the topo- 
graphic and geologic maps of the Stevenson quadrangle show that 
Deer Head Cove lies between Pudding Ridge and Fox Mountain 
and that the strata are of Bangor limestone which lie stratigraphi- 
cally considerably higher than the Red Mountain formation. The 
Red Mountain beds are exposed in the lower part of Deer Head 
Cove in Georgia about half a mile beyond the State line. 
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The ore in the Alabama portion of Pudding Ridge appears to 
consist of only one seam of possibly workable thickness. The 
hard ore is leaner than is acceptable for present day requirements, 
but as there is a considerable spread of ore in this locality lying 
with gentle dips well above the valley level, it is possible that 
sufficient ore may be present to warrant future interest. Results 
of careful examination and sampling of the Pudding Ridge proper- 
ties in Georgia and Alabama as summarized in a professional 
report* show that some of the ore carries as little as 18 per cent 
metallic iron and some as high as 35 per cent; that low iron is 
always accompanied by high lime; that silica and alumina are 
generally low, and that an average analysis of the hard ore would 
be approximately as follows : 

Average analysis of Pudding Ridge hard red iron ore 

Per cent 

Iron (Fe) .„ ._ -._ „-- 27.50 

Silica (SiO.) _ _ _ 6.00 

Alumina (AUO3) „. 2.50 

Lime and magnesia (CaO - MgO) - 27.50 

Phosphorus (P) _ - - 0.40 

If worked, the Alabama ore will have to be mined in connec- 
tion with its northeastward extension in Georgia. A spur track 
from the Alabama Great Southern Railroad up Crawfish Creek 
for 2J/2 to 5 miles would reach most of this ore-bearing area. Ore 
of this thickness and character obviously must be susceptible to 
cheap mining and transportation in order to warrant its use. In 
view of the development of mechanical methods of imderground 
mining and loading the ore of the Birmingham district, which 
ranges from 7 to 12 feet thick, it is a question whether the mining 
cost per unit of iron here could be brought as low as in that 
district. Twenty years ago there might have been a slight dif- 
ference in favor of Pudding Ridge. If cheap transportation is to 
be achieved notwithstanding the increased freight rates of recent 
years the ore cannot be shipped far from the mines — probably no 
farther than Chattanooga, Tennessee, or Gadsden, Alabama. 



'^Portcr, John Jcrmain, private report to owners of property, 1911. 
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the limestone and shale of the Conasauga formation and the cherty 
Copper Ridge dolomite. Variations from this sequence have been 
produced by faults which in places cut out some of these rocks. 
The direction of the ridge practically coincides with the strike of 
the beds. The beds dip at moderate to steep angles toward the 
northwest and are also vertical or overturned throughout some 
of their extent. 

A geological section across Shinbone Ridge, Lookout Moun- 
tain and Red Mountain a few miles northeast of Gadsden and 
Attalla would show the ore-bearing beds of the Red Mountain 
formation presumably extending from their outcrop in Shinbone 
ridge beneath Owl Valley, Lookout Mountain, and Little Wills 
Valley to come to the surface in Red Mountain, thus forming a 
broad synclinal basin rather sharply upturned, and probably more 
or less faulted in or below Shinbone Ridge, on the southeast edge. 
Nothing is actually known, however, of the extent or nature of 
the red ore beds for more than a few hundred feet down their dip. 
Efforts to reach them by drilling in Owl Valley, west of Shinbone 
Ridge, are reported to have been unsuccessful and a drill hole, 
southeast of Crudup (p. 121) showed the ore to have become 
thinner. In December 1946, drilling of a new hole near the mouth 
of Owl Valley at an angle of 45° toward Shinbone Ridge was 
begun under the direction of the U. S. Bureau of Mines. Deep 
drilling in the Lookout Mountain plateau will be the only certain 
means of demonstrating whether there are beds of coal and iron 
ore of commercial quality and thickness below this area. 

The Lookout Mountain syncline is terminated at its south- 
west end by an extensive east-west fault which brings the shale 
and limestone of the Conasauga formation into contact with the 
Pennsylvanian rocks and which may have here a displacement 
of as much as 6500 feet.* The trace of this fault from Gadsden 
to west of Attalla is marked by the escarpment of Lookout Moun- 
tain and by the abrupt terminations of Shinbone Ridge and Red 
Mountain. 

Beginning at the east-west fault at Gadsden and extending 
northeastward the ore bed of the Red Mountain formation 
that crops out in Shinbone Ridge shows a variable but progressive 



^McCalley, Henry. Op. dt, p^ 31. 
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mined out to the surface. The old strip pits, 15 to 30 feet below 
and to the southeast of the crest, are more or less continuous to 
the south end of the ridge. Many pieces of well-leached, rich iron 
ore, predominantingly of the fine, flaxseed grained type remain 
to indicate the type of ore mined near the surface. The ore is 
fractured and slickensided showing movement of the beds. The 
crest of the ridge in this locality is formed by beds of hard sand- 
stone of the Red Mountain formation in a vertical position or 
slightly overturned to the southeast. 



1 he largest mine in this group was No. 3, situated about 1^ 
milQs from the south end of the ridge. ■ A tunnel goes into the 
southeast slope of the ridge in the direction N. 52° W. for about 
400 feet where it intersects the bed of ore. A slope is driven 
down the ore bed on its strike, about S. 25° \V. at an inclination 
of 15° to 22°. The ore bed dips 75° to 78° toward the northwest. 
At the top of the slope the ore measured 2 feet 9 inches thick in 
iddition to 9 inches of ferruginous shale on the hanging wall, 
which usually comes down with the ore, but is easily separated 
from it. The footwall is hard, sandy shale. Mining was discon- 
tinued in Scpteml)cr, 1926, but the mine was kept pumped out 
until September, 1928, when the pumps were withdrawn so that 
in October of that year the workings could not be entered. The 
workings were reported by the watchman to consist of the slope 
and 5 working levels driven from it at intervals of 100 feet verti- 
cally. The underground length is reported to be about 1 mile. 
The ore was brought up the slope in cars by cable and trammed 
out through the timnel by mules. The ore was dumped into a 
pocket on a trestle between the hillside and the railroad track, 
fed on a short metal belt conveyor where shale w^as picked out. 
The ore was cruslied to about 4 inch size and went directlv down 
a chute into railroad cars. A standard guage railroad spur con- 
necting with the Southern Railway track near (ladsdcn terminat- 
ed at this mine, but an old abandoned grade extends about 1.85 
miles farther northeast along the southeast base of the ridge. 

The ore and overlying shale are very fossiliferous : many 
calcareous corals (Zaphrentis) are present, also flattened argil- 
laceous nodules. Some of these nodules show distortion produced 
by squeezing when the beds were tilted. 
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Analyses of ore produced in 1910-1912 from the Hammond 
and Etowah mines are as follows : 

Analyses of iron ore from Hammond and Etowah mines^ 



Mine 


Fe 


SiO, 


ALO» 


CaO 


Mn 


P 


H,0 


Hammond 


37.54 


11.19 


5.38 


14.51 


.11 


,Z7 


1.80 


Hammond 


36.94 


12.82 


5.41 


13.44 







.90 


Hammond 


40.35 


9.20 


4.82 


12.58 




.44 


1.00 


Hammond 


36.14 


11.89 


4.88 


14.03 





.50 




Hammond 


32.02 


18.80 


8.04 


18.88 








Etowah 


41.67 


6.92 


3.49 


14.99 









a- -Authority, Standard Steel Co. 

Analyses of the ore mined during the last period of activity 
show that at the 400-foot level a hard ore occurs containing more 
than 41 per cent iron, about 12 per cent insoluble and 18 to 19 
per cent lime carbonate (10 to 10.6 per cent lime oxide). Except 
for the phosphorus content this is a comparatively high grade of 
hard ore. 

Analyses of iron ore from Etowah mines at vertical depth of about 400 feet. 

Fe SiOa ALOs Insol. CaCOs P 



January, 1926 


41.79 


7.60 


4.90 


12.30 




0.48 


February. 1926 -- 


41.86 


7.50 


4.53 


11.18 




0.46 


March, 1926 


41.57 


7.50 


4.46 


11.58 


18.98 


0.51 


May, 1926 .- 


41.57 


8.6 


4.48 


12.36 


17.78 


0.43 



^Sloss-Sheffield Steel and Iron Co. 

Northeastward from Etowah No. 3 are several old prospect 
tunnels above the line of the old railroad grade. About 1 mile 
northeast of No. 3 a tunnel is driven N. 45° W. into rocks dipping 
50° toward the northw^est. (PI. 4, 8) There was some ore in 
pieces 4 inches thick and much shale on the dump. Near the end 
of the old grade a tunnel about 90 feet below the crest of the ridge 
is driven about 200 feet into beds of shaly sandstone dipping 
N. 52° W. At the face of this tunnel in rocks dipping about 
72° NW. was a seam of ferruginous shale, not an ore. This pros- 
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pect seems to have missed the real bed of ore, because in a small 
pit about 75 feet higher on the ridge is exposed a seam of ore 
1 foot 1 inch thick with 9 inches of ferruginous shale overlying it. 
The dip here is 62° N. 45'' W. At the crest of the ridge is hard 
sandstone standing nearly vertical. This point is opposite the 
brickyards of Agricola & Co. in the valley west of Shinbone 
Ridge. 

From the end of the old railroad grade northeastward along 
Shinbone Ridge to the Citico mine, a distance of about 4 miles, 
there has been more or less prospecting for ore and for some 
distances in several places are traces of old trenches from which 
surface ore was evidently dug and hauled down the ridge in 
wagons. The ore along here is predominantly interlayered with 
shale, so that in mining it must have been necessary to sort out 
the ore by hand. The two following sections indicate the charac- 
ter of the ore bed in this vicinity (PL 4, 9) : 

Section of iron ore bed on Shinbone Ridge about 4 viilcs N, B. of Gadsden 

Ft. In. 

Shale - - 

Ore, soft, good - — 5 

Shale —-- „ __ „ 2^ 

Ore, good 3 

Ore, mixed with shale _ 9 

Ore, good 2J4 

Ore, good with shale — 2^ 

Shale „ 1 10 

Ore, good — 2^ 

Shale 6 

Dip 50° NW. 

Total ore, including shaly portions, 2 feet }4 inch. 
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Section of iron ore bed \% miles IV. of Citico mine on east side of Shinbone 

Ridge, 100 ft. below crest 

Ft. In. 

Shale -_ ~ - „ 

Ore, soft - _ 3 

Shale — -- 2 

Ore _ 10 

Shale - -_ 1 

Ore _ 1 6 

Shale -. „ _ --- 2 

Ore -„ - _— - 2y2 

Shale VA 

Ore „ iy2 

Shale „- - 7 

Sandstone 12 

Dip 25** NW. 

Total ore. 2 ft. 11 in. 

Citico mine. — The Citico mine (PI. 4, 10) on the west slope 
of Shinbone Ridge about 7 miles northeast of Gadsden is the next 
place where large scale mining has been carried on. Idle for 
many years, in October, 1928, the workings were filled with water 
and the tunnel was more or less caved. The ore-bed was reached 
by a cross-cut tunnel driven approximately S. 40° E., into shaly 
sandstone dipping 33° N. 40° W. and forming the west slope of 
the ridge. Sections made when the mine was in operation showed 
the ore bed to range between 2 feet 4 inches and 3 feet thick. 
These sections showed the quality of the ore to vary considerably 
owing to the presence of iron pyrites, seams of shale, and nodules 
of argillaceous rock. The ore in the lower workings was high in 
calcium carbonate and notably fossiliferous. (See Figs. 7, 8A, and 
SB). This mine was formerly operated by Chattanooga, Tennes- 
see, parties who utilized the ore in the former Citico blast furnace 
at that place, but later it was reported to be the property of the 
Sloss-Sheffield Steel and Iron Co. The following sections indicate 
the character of the iron ore bed 25 to 50 ft. northeast of the lower 
cross cut: 
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Section of iron ore bed in main hauJway of Citico mine 

Ft. In. 

Shale _.-_ 

Shale, hard limy 2 

Ore, hard limy _ _ 11 

S^ialc ' 2 

Ore 6 

Shale 8 

Ore 1 

Sliale 2 

Ore 10 

Shale _ 

Dip, 30" N. 50' W. 

Total ore, 2 ft. 4 in. 

Section of iron ore bed in main haulzvav of Citico mine 

Ft. In. 

Shale 

Shale, tight to top 1-2 

Ore, hard 10 

Shale 1 

Ore. hard and limy with kidneys of shale - 9 

Shale ' ' Sy2 

Ore and shale mixed, about 2/3 ore in 

streaks 1-2J^ in. thick . .. 1 5 

Shale 

Dip 30" N. 40° W. 

Total ore, about 2 ft. 6 in. 

Section of iron ore bed in main hauhcay of Citico mine, about 50 ft. northeast of 

lozver cross cut 

Ft. In. 

Shale - - -- 

Shale, hard, frozen to ore 2 

Ore, hard, limy . 8J/^ 

Shale ' _ 1^-2 

Ore, good 9 

Shale 3-4 

Ore 5 

Shale 3 

Ore 2 

Shale 1 

Ore 3 

SThale 5^ 

Ore, hard, limy - . 25^2 

Shale y2 

Ore - 4 

Shale ~ 

Dip 30° N. 40** W. 

Total ore. 2 ft. 10 in. 
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Section of iron ore bed in main Jiauhvay of Citico mine at left of upper crosscut 



Shale 

Shale, tight to ore 

Ore, hard, limy 

Shale .- — - 

Ore, with shale streaks in base 

Shale - 

Ore - - 

Shale - - - 

Ore 

Shale and a little ore . 

Ore - 



Shale - - 

Ore and shale kidneys - — . 

Shale - _ -„ ..- 

Ore, soft with kidneys and streaks of shale 

Shale, hard, limy 

Dip Zl"" N. 40" W. 

Total ore, including shaly material and 
kidneys 2 ft. 11^ in. 



Ft. In. 

2-3 

11 

1 

5 

'A 

2 

5 
3 
5 
1/2 

% 
4 
1 
9 



One set of analyses of hard ore produced from the Citico 
mine in 1911 show rather low iron and slightly high alumina 
(cf. first five analyses) whereas the next two are of better grade 
ore and the eighth is of soft ore : 

Analyses of iron ore from Citico mine on Shinhone Ridge 



Ore Authority^ Fe 



SiO- AlcOa CaO 



Mn 



H2O 



Hard 


^ 


32.24 


15.94 


5.08 


17.48 


Hard 


S 


3272 


16.18 


5.32 


16.24 


Hard 


S 


33.69 


15.76 


4.98 


15.94 


Hard 


S 


31.72 


16.86 


5.41 


16.51 


Hard 


s 


34.72 


15.28 


4.92 


15.70 


Semihard 


c 


38.07 


10.24 


4.17 


14.38 


Semihard 


c 


38.50 


13.16 




12.75 


Soft 


c 


54.87 


8.05 







0.14 0.38 



1.3 
2.2 

2.6 
2.6 
1.3 



^S, Sloss- Sheffield Steel and Iron Co. 
C, Citico Blast Furnace Co. 



Turkeytown. — x\bout 1^ miles northeast of the Citico mine 
Shinhone Ridge is cut by a creek that rises in Owl Valley and 
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flows out to Coosa River, passing the settlement called Turkey- 
town. On the south side of the gap of the ridge (PL 4, 11), are 
some prospects in the ore bed, said to have been made by the 
Alabama Consolidated Coal and Iron Co. A small tunnel about 
25 feet above the creek has been driven in on the strike of the 
ore bed about S. 23° W. The beds dip here 25° to 35° about 
N. 52° \V. The ore bed contains much shale, one parting being 
as thick as the total ferruginous material. The following section 
shows the character of the ore in this localitv: 

Section of iron ore bed on south side of gap in Shinbone Ridge 1 '3 wnVe' icest of 

Turkeytozvn 

Ft. In. 

Shale - 

Ore, soft, good _ 31^2 

^ale - ._ - _ 1 9 

Ore. good 9 

Ore, dirty _ 3 

Shale . - - 7 

Ore, poor, dirty _ 6 

Shale, ferruginous 2 

Shale — . - - 

Dip 30 X\V. 

Total ore, including poor portions. 1 ft. 9J-2 in. 

Northeastward from the gap near Turkeytown the bed of 
ore is thiimer than southwest of this gap. Although thicknesses 
of 2 feet or more have been reported from place to place, the 
following measured sections do not support the hope that ore 2 
feet c>r more in thickness is present except in restricted localities. 
In such places it could be considered of commercial importance 
only where a good body of soft ore lies under thin cover and with 
dip favorable for stripping. A prospect pit on the southeast slope 
of Shinbone Ridge about 1-3/5 miles northeast of the gap near 
Turkeytown. and 1 mile west of the place shown as Oak Hill 
on the topographic map of the Fort Payne quadrangle disclosed 
the following section. (PI. 4. 12) This pit was about 200 feet 
southeast of the crest of the ridge. 
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Section of iron ore bed about 1 mUe west of Oak Hill 

Ft. In. 

Shale 

Ore, soft 4 

Shale 1 4 

Ore, good 8 

Ore, dirty 2 

Shale 



Dip 40** NW. 

Total ore, 1 ft. 2 in. 

Slackland. — Southwest of Slackland the ore in Shinbone Ridge 
is less than 1 foot thick as shown by thie next two sections. 
(PI. 4, 13 and 14) : 

Section of iron ore bed 1 mile north of Oak Hill 

Ft. In. 
Shale „ 



Ore, soft, good * 9 

Shale 2 10 

Sandstone 1 3 

Dip 42** NW. 

Total ore, 9 in. 

Section of iron ore bed in Shinbone Ridge about 1 mile SW. of Slackland 

Ft. In. 

Ore, soft, sandy _ 3 

Shale - _ 4 

Ore, poor 2 

Ore, good 3 

Sandstone - - - - - 10 

Dip 45** NW. 

Total ore, 8 in. 

A few notes and sections on thej ore beds in the Red Moun- 
tain formation on Shinbone Ridge have been given by McCalley* 
which are of interest in comparison with the more recent observa- 
tions and which also tend to indicate the noncommercial nature 
of the beds of ore along most of the ridge northeast of Turkey- 



McCalleir, Henry, ReixMrt on the Valley Regions of Alabama, Part II, Coosa Valley 
Region: Geological Survey of Alabama, 1897, pp. 796-809. 
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town. Those sections taken from McCallev are indicated bv the 
credit note (M. II, p. ) 

The following section was noted by McCalley of an ore bed 
that had been prospected in the gap through the ridge near the 
Etowah-Cherokee County line: 

Section of iron ore bed in NlVl^i of SJV]4 of sec. 19, T. 10 S. R. 8 B., about 1 

mile southwest of Slockland 
(M. II, p. 799) 

Ft. In. 

(5) Debris, sandstone - 

(4) Ore: good, compact 1 6 

(3) Shale; dirt 1-2 

(2) Ore 5 

(1) Shale, sandstone 

Total ore, 1 ft. 11 in. 

McCallev also states that the ore in the NEJ4 sec. 19. T. 10 vS., 
R. 8 E., was said to be 1 foot 4 inches to 1 foot 6 inches thick. 
In the same vicinity J. R. Ryan observed three seams of ore sep- 
arated by respectively 45 feet and 7 feet of shale, as in the follow- 
ing section: 

Section of iron-bearing portion of Red Mountain formation in gap of Shinbone 

Ridge one-half mile N. W. of Slackland 

Ft. In. 

Shale _ - - 

Orea 4 

Shale - 45 

Orea 5 

Shale 1 6 

Orea .„. ... 1 7 

Shale - 7 

Orea 1 4 

Shale - - 9 

Orea 6 

Shale - — 4 

Orea 3 

Shale - 2 9 

Orea 1 

Shale — - - 

Dip vertical 

Total ore: Bottom seam, 3 ft. 1 in.; middle seam, 2 ft.; 
Top seam, 4 in. 
aDecomposed to ferruginous sand; not a commercial ore. 
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Bristow. — Northeast from the Etowah-Clierokee County line 
Shinbone Ridge has been reduced by erosion to a line of low 
knolls and the red iron ore is not well exposed until a point about 
1 mile southwest of Bristow is reached, where the following sec- 
tion of iron-bearing beds was measured (PI. 9, 1) : 

Section of iron-bearing portion of Red Mountain formation 1 mile southwest 

of Bristow 

Ft. In. 

Orea ...„ 9 

SThale .- - „ 6 

Orea _ 1 

Shale -..- _ - --. 12 

Orea - _ „ 4 

Shale „ - - 7 

Orea , „ _ _ 1 6 

Shale - - 1 5 

Orea 8 

Shale - - 1 

Orea 6 

Sandstone -.. _ — 

aDecomposed to sand. 
Dip 55° SE. 

Total ore: Bottom seam, 1 foot 8 inches; second seam, 
4 inches; third seam, 1 foot; top seam, 9 inches. 

About one-quarter mile southeast of Bristow several sandy, 
ferruginous strata, that can hardly be called iron ore, separated 
by considerable thicknesses of shale are exposed in the Center- 
Collinsville road, according to the following section (PI. 9, 2) : 
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Section of iron-bearing portion of Red Mountain formation one-quarter mile 

southwest of Bristow 

Ft. In. 

Shale 

Ore, soft, good 5 

Shale -.„ _„ 18 

Ore, poor, sandy „.„ _ _ 6^4 

Shale „ 46 

Ore, poor, sandy _ _ 1 

Shale - _ 9 

Ore, poor, sandy : 10 

Shale -„- - 1 1 

Ore, poor, sandy — _ _ 3 

Shale 6 

Ore; poor, sandy 2 

Shale - - - 12 

Ore _ 1 

Shale 3 

Ore 2 

Sandstone 

Dip 65** SE. 
Total ore: Bottom seam, 3 inches; second seam, 1 foot, 4 inches; 
third seam, 6^^ inches; top seam, 5 inches, or 2 feet 65^ inches 
of poor, sandy ore within 81 feet 1J4 inches of the formation. 

This ferruginous material, locally known as the "big sandy 
seam*', was observed by McCalley in the N\V>4 sec. 2, T. 10 S., 
R. 8 E. (PI. 9, near locality 2) 

The next place at which ore was noted is about 2 miles north- 
east of Bristow, where a seam of good soft ore 5 inches thick, is 
interstratified with shale dipping 37° toward the northwest. 
(PI. 9. 3). About 3 miles northeast of Bristow the strip of Red 
Mountain formation is terminated abruptly against a fault along 
which for a distance of 2j4 miles, or to near Starling Gap, the 
Cambrian or Ordovician dolomite is in contact with the Pottsville 
formation. A thin seam of ore, parted by shale, is exposed about 
one-half mile southwest of Yellow Creek (PI. 9, 4) : 

Section of iron ore bed one-half mile southwest of Yellow Creek, 3 miles 

northeast of Bristow 

Ft. In. 

Shale — - 

Ore, soft, good 5 

Shale - 2 

Ore 2 

Shale — — 

Dip 40'' NW. 
Total ore, 7 in. 
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Firestone. — Little River emerges from the Lookout Moun- 
tain plateau at Firestone and cuts through the strip of Red Moun- 
tain formation which is here la its normal sequence. No iron ore 
is exposed in this strip of the formation near the river because 
the surface is low, but in a ridge beginning at the bank of a small 
creek one-half mile northeast of the river (PI. 9, 5) a prospect 
tunnel was driven many years ago into iron-bearing beds. The 
tunnel follows the strike of the beds about N. 35° E. for 85 feet 
in beds that dip about 80° toward the southeast. From the tunnel 
the beds have been stoped upward 10 feet or more and some soft 
ore is reported to have oeen mined and shipped to Chattanooga. 
Several seams of soft, granular ore, none more than a few inches 
in thickness, were found here, but the material carries such a 
large proportion of shale that it can be of no commercial value. 
The beds have been much disturbed and seem to have been faulted 
at the mouth of the tunnel. On the top of the hill above the 
tunnel two prospects were noted on the trace of the ore-bearing 
beds and fragments of sandy fossiliferous ore were found partly 
altered to limonite. 

The following section was measured by J. R. Ryan at the 
mouth of the prospect*: 

Section of iron-bearing beds one-half mile north of Little River on north 

bank of creek 

Ft. In. 

Shale - _ - 

Ore, soft, good _ — 3 

Ore, shaly — _ 10 

Shale - 2 

Ore, shaly 1 

Ore, good 2 

Ore, shaly — - — 1 

Ore, good .— — — 2 

Shale - - - 1 

Ore, good — - - — 2 

Ore, shaly - ~ - /^ 

Ore, good 3 

Dip SO'* E. 
Total ore: good, 1 foot 
Total ore: shaly, 1 foot llj^ inches 
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Beginning north of Firestone and extending northeastward 
to beyond Tafi. a distance of 5 or 6 miles, a fault, in which the 
Copper Ridge dolomite is brought up against rocks of the Red 
Mountain formation borders the iron-bearing formation on the 
southeast and may have submerged the ore seams in places. The 
disturbed condition of the rocks at the above descril)ed prospect 
is due to this fault. 

Congo. — The next locality toward the northeast to be noted 
was at an old tunnel about one-half mile southwest of Congo 
where the following section was measured (PI. 10, 1) : 

Scctiou of troit'bcarhig beds one-half mile southwest of Congo 

Ft. In. 

^ale _ 

Ore. soft, poor, sandy 1 

Shale - 2 

Ore. poor, sandy „. IJ^ 

Shale _ 3 

Ore, good - 3 

Shale . 2 

Ore, mediocre 10 

^^ale - -- 

Dip 75' SE. 

Total ore, 1 ft. 3J^ in. 

At the side of a small creek three-quarters of a mile northeast 
of Loop, the following section of ore-bearing material has been 
recorded (PI. 10, 2) : 

Section of iron ore bed three fourths mile northeast of Loop, 250 feet southzvest 

of a small creek 

Ft. In. 

^lale 

Ore, soft, good 3 

Shale 6 

Ore, with shale streaks 3 

Ore, poor, contains shale - 4 

Shale - - 254 

Ore, mediocre 3 

^ale _ 

Dip 45** toward SE. 

Total ore, mostly poor grade, 1 ft. 1 in. 
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About half a mile northeast of Taff in a cut of the road to 
Menlo a small seam of ore was observed. (PI. 10, 3) 

Section of iron ore bed one-half mile northeast of Taff 

Ft. In. 

Sh2L\e — - - 

Ore, soft, poor, dirty . „ _ ._ — 4 

Shale - - - - - 2 

Ore, medium grade . . _ - - 3 

S^alc - - - -- 

Dip 25" SE. 

Total ore, 7 in. 

Blanche. — About three-quarters mile southwest of Blanche on 
the highway about 1500 feet northeast of a small creek (PL 10, 4) 
the following section across about 90 feet of the iron-bearing 
portion of the Red Mountain formation was measured by Ryan. 
On the basis of division by beds of shale there appear to be about 
8 ferruginous horizons here mostly containing poor, sandy ore, 
or ferruginous sandstone, and in fact there are only about 10 
inches of good ore recorded in the whole section of more than 
90 feet of the formation. 

Section of ferruginous beds of Red Mountain formation three-quarters mile 

southwest of Blanche 

Ft. In. 

Shale ..- -- -- „ _ - „. 

Ore, soft, poor, dirty — — - _ „ V/2 

Shale . „ _„ _ 1 

Ore, poor, dirty 2 

i^liale - - :. 3 

Ore, good - _ 2 

Shale - - — - -- 36 

Ore, poor, dirty - ^ - - 2^^ 

Shale - - - 3 

Ore, poor, sandy - 8 

Shale ^ - 3 

Ore, hard, poor, sandy 1 

Shale - - 2 10 

Ore, hard, poor, sandy .- 5 

Shale - ~ -- - 1 11 

Ore, soft, poor, sandy . - 3 

Shale i - - 1 11 
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Ore, soft, poor, sandy 2 

Shale - „ 2 5 

Ore, poor, sandy 5 

Shale - 2 

Ore, hard, poor, sandy 2 

Shale - „ 1 

Ore, poor, sandy 3 

Shale 2 

Ore, poor, sandy 5 

Shale _ _„._ 1 

Ore, poor, sandy - 3 

Shale _.._ 9 

Ore, poor, sandy 3 

Shale -_ _ 2 

Ore, poor, sandy 3 

Shale - -> -„ 5 

Ore, hard, poor, sandy 4^4 

^ale - 6 

Ore, poor — - _ _ — 2 

Shale - - 2 

Ore, poor, sandy _ 4 

Shale _ 5 

Ore, poor, sandy - - 10 

Shale — 5 

Ore, soft, poor, dirty — 1 

Shale - 4 

Ore, poor, hard, sandy _ — . 1 3 

Shale - 2 

Shale, poor, hard, sandy - - 2 

Shale -- - - 4 

Ore, poor, sandy 3 

Shale — — — 1 

Ore, poor, sandy — _ 2 

Shale --- 7 

Ore, poor, sandy — 4 

Shale - - 18 

Ore, good - ~ 8 

^ale - 

Dip vertical 



About one-quarter mile southwest of Blanche (PI. 10, 5) an- 
other section was made across some of the iron-bearing measures, 
but according to the following record very little good iron ore 
was shown. A curious belief held by some persons to the effect 
that where a number of thin seams of iron ore are distributed 
through a great thickness of shale eventually these iron ore seams 
will come together and form one valuable seam has not been 
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verified in the observation of the writers. In some places where 
an ore bed of valuable thickness is parted by thin seams of shale 

the shale has been observed to disappear locally, and thus in a 
sense the separated iron ore seams come close together. Both 
ore and shale commonlv form thin lenticular sheets. 

Section of ferruginous beds of Red Mountain formation one-quarter mile 

southzvest of Blanche 

Ft. In. 

^ale - „ _ 

Ore, soft _ - 454 

Shale _ .„... 25 

Ore, sandy, poor _ 5 

^ale - - 1 6 

Ore, poor, sandy .... ..^ 1 8 

Shale ~ - -.-„ 7 

Ore, poor, sandy -• 4 

Shale ' --„ -..-_ 4 

Ore, poor, sandy - 3 

Shale — _ _ 3 

Ore, poor, sandy 1 3 

Shale - _ „ _ „„..- 2 5 

Ore, poor, sandy - 2 3 

Shale „ ^ - -_ -- 2 

Ore, poor, sandy _ 4 

Shale - - 20 

Ore, good — 2 

Shale -- 2 

Ore, good - — 5 

Shale - - 33 

Ore, poor, dirty .— — 4 

Sliale - 



Dip 52*' toward NW. 

Total ore, mostly very low grade, 6 feet, 9^A inches within 
about 94 feet of the formation. Only 7 inches of good 
ore noted in two seams. 
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About one mile northeast of Blanche on the south bank of a 
small branch a cut reported to have been made by Fort Payne 
parties shows the following section (PI. 10, 6) : 

Section of iron ore bed 1 mile northeast of Blanche 

Ft. In. 

Shale -- _ 

Ore, soft, good 1 6 

Shale parting - . 1 

Ore, medium grade . _ 2^4 

Shale, mixed with ore 8}^ 

Shale _ - 

Beds nearly vertical 
Total ore, about 2 feet 

A new trench made in 1941 along the outcrop of the ore bed 
about iy2 miles northeast of Blanche showed the following sec- 
tion: 

Section of iron ore bed V/t miles northeast of Blanche 

Ft. In. 

Shale — 

Ore, soft, fossiliferous 1 

Ore, thin bed with clay streaks and lenses; 

some shale streaks replaced by limonite. .. 10 

Shale -_ 

Dip 78' N. 40' W. Total ore 1 foot, 10 inches 

Jamestown. — About one mile southwest of Jamestown in an 
old prospect cut the following section was observed (PI. 10, 7) : 

Section of iron ore bed 1 mile southzvest of Jamestown 

Ft. In. 

Shale _ 

Ore, soft, dirty _ 2 

Shale parting - _ _ 6 

Ore, good — — . 8 

Shale, mixed with ore 2 

Ore, good - 1}4 

Shale, mixed with ore _ 3 

Ore, good ~ 1 

Shale, mixed with ore . ..- - 7 

Shale --. — - — — 

Dip 78" NW. 

Total ore, including shaly material, about 2 feet. 
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On Shinbone Ridge just east of Jamestown McCalley noted 
the following section: 

Section of iron ore bed near Jamestown in NB% of SW^yi of sec. 27, T. 7 S., 

R, 10 B. 
(M. II, p. 797) 

Ft. In. 

(5) Shale - _ 

(4) Ore _ 2 

(3) Shale, ore; ore in thin streaks _ -— 8 

(2) Ore . .- - - -„ 1 

(1) Shale -- - - - 

Total ore, 1 foot, 2 inches 

McCalley also notes a number of thin seams or streaks of 
ore at Ebenezer Church in the SE^ SEj4 sec. 28 (?), T. 7 S., 
R. 10 E. totaling about 1 foot of good ore within more than 60 
feet of the Red Mountain formation. 

On Shinbone Ridge (PI. 10, 8) about a mile northeast of 
Jamestown, Ryan measured a portion of the Red Mountain forma- 
tion containing 11 thin seams of ferruginous material, the details 
of which are as follows : 

Section of iron ore-bearing portion of Red Mountain formation 1 mile northwest 

of Jamestown 

Ft. In. 

Ore, soft, good — IJ^ 

Shale - - 23 

Ore. soft, good 2j4 

Shale . _ „ _ _.... 8 

Ore, soft, good 1 

Shale .- _ -„ 14 

Ore, soft, dirty, poor 2 

Shale - - 8 

Shale mixed with a little ore 3 6 

Ore, good 5 

Shale 40 

Ore, sandy, poor 5 

Shale 45 

Ore, sandy, poor 1 2 

Shale - - 12 

Ore, dirty, poor — 2 

^ale -- _ -- -- 10 

Ore, soft, good — 5 

Ore, dirty, poor 2 

Shale 4 
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Ore, dirty, poor 

Shale 

Dip 65° NW. 
Total ore 2 ft. 7 in. in about 175 
feet of the formation. 



One mile farther northeast on Shinbone Ridge the following 
section of what Ryan termed "seam 5" was measured (PI. 10, 9) : 

Section of seam 5 oj iron ore 2 miles northeast of Jamestovm 

Ft. In. 

Shale — - 

Ore, soft, good _ 2 

Ore, mixed with shale 5 

Ore, good 4 

Shale - 6 

Ore, good _ 4^ 

Shale _ 

Dip 35° NW. 
Total ore, about 1 foot. 

About 1 mile farther northeast a measurement of ore was 
recorded by McCalley as follows: 

Section of iron ore bed in southeast corner NlVl4 -f^^- 13, T. 7 S., R. 10 B, 

three miles northeast of Jamestown 
(M. II, p. 797) 

Ft. In. 

(4) Shale, visible 3 

(3) Shale and ore mixed _ 1 4 

(2) Ore, good, maximum 10 

(1) Shale _ 

Total ore, about 1 foot 

Chesterfield. — In the dirt road about 200 vards northeast of 
Chesterfield Ryan measured the following section of ore-bearing 
material (PI. 10, 10) : 

Section of ore bed 200 yards northeast of Chesterfield 

Ft. In. 

Shale - - - 

Ore, soft 2 

Shale parting 2 

Ore, dirty - - 4 

Shale parting 1 

Ore, poor, sandy 11 

Shale 

Dip 78" NW. 

Total ore, 1 ft. 5 in. 
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About 1 mile north of Chesterfield Ryan measured the fol- 
lowing section in the Red Mountain formation in which there are 
5 horizons of iron ore separated by major thicknesses of shale. 
One of the ore "seams" was itself parted by shale and for the 
most part the observed ore was an impure variety (PL 10, 11) : 

Sectioiv of ferruginous beds in Red Mountain formation 1 mile northeast of 

Chesterfield 

Ft. In. 

Shale _ - 

Ore, soft - - 1 

Shale - - 10 

Ore, dirty 2 

^ale - _ 7 

Ore, dirty 3 

Shale - - 10 

Ore, dirty 2 

Ore, mixed with shale 2 

Shale -- 5 

Ore, mixed with shale .„ 3 

Shale 6 

Ore, dirty 3 

Shale 

Dip 35'* NW. 

Total ore, 1 ft. 4 in. within about 35 feet of formation 

One and one-half miles northeast of Chesterfield or about 
three-quarters mile southwest of the Alabama-Georgia line the 
following section shows thin seams of iron ore at two horizons 
separated by 45 feet of shale (PI. 10, 12) : 

Section of ferruginous beds in Red Mountain formation V/j miles northeast of 

Chesterfield 

Ft. In. 

Seam 6: 

Shale _ - 

Ore, soft good - 8 

Shale - 45 

Seam 7: 

Ore, soft, good - - - — 3 

Shale parting 3 

Ore. good - -. 5 

Shale .- 

Dip 40" NW. 

Total ore, 1 ft. 4 in. in two scams in more than 
45 feet of formation. 
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The ore bed continues northeastward in Shinbone Ridge into 
Georgia. It is less than a foot thick near the State line but in- 
creases to about 3 feet thick in places in Georgia where it has 
been mined along the outcrop. 

Resume of iron ore reserves in Shinbone Ridge 

The approximate length of outcrop of iron ore beds 2 feet 
or more thick in Shinbone Ridge from Gadsden northeastward 
to the Alabama-Georgia State line is about 8 miles, or 42,240 feet. 
The average width down the dip of workable ore is placed at 
1,000 feet, which is far from reaching the escarpment of Lookout 
Mountain but it may include some hard ore. The average thick- 
ness of the ore bed appears to be 2.6 feet, although near Gadsden 
it is, of course, much thicker, as at the Etowah mines. The esti- 
mated total quantity of recoverable soft, semihard, and hard ore 
appears to be approximately 7,779,000 long tons, which is between 
the totals of the Greasy Cove and Springville areas. 
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£^t of Shinbone Ridge 

(Plates 4, 9, and 10) 

Round Mountain. — Round Mountain (Plate 9, 11) is a small 
isolated hill on the Southern Railway about 5 miles west of the 
town of Cedar Bluff and 3 miles southwest of Tucker Ridge. 
The hili rises about 400 feet above the level of the Coosa Valley. 
It is on the northwest side of the great fault that borders the 
southwestern part of Tucker Ridge and is a remnant of one of 
the blocks of Red Mountain strata that are scattered from place 
to place along this fault. 

The Red Mountain formation here contained a bed of iron 
ore that was mined since the early 1850's in order to supply a 
small cold blast charcoal furnace that stood at the foot of the hill. 
The easily available ore has apparently been practically all mined 
out. 

The Round Mountain furnace was one of the earliest in 
northeastern Alabama and had an interesting history. Ethel 
Armes^ writes that in Michael Tuomey's report is the following 
letter from Mosef Stroup, builder of the furnace, dated at Round 
Mountain Furnace, March 18, 1855 : — 

"Round Mountain was first put in operation in April, 1852, 
and has been in operation most of the time since. It has pro- 
duced two and one half tons metal per day, and consumed on 
an average of six hundred fifty bushels of charcoal per day. 
A portion of the metal is converted into hollow ware and 
machinery, which is sold in this State, the balance is run into 
pigs, which find a market in Georgia. The ore used is the red 
fossiliferous kind. It is taken from the side of the mountain, 
very near the furnace, where it lies in strata from ten to twenty- 
four inches in thickness; and is delivered at top of furnace at 
sixty cents per ton. This ore, when properly treated, makes 
the best quality of iron for castings and foundry pig. 

"The furnace is thirty-two feet high, eight feet in the 
boshes, and driven by steam power, the steam generated by 



^Armes, Ethel, The story of coal and iron in Alabama: University Press, Cambridfi^e, 
Mass., 1910, p. 66. (See also pp. 96, 163, 183, 186, 195, and 320.) 

The origrinal reference, in Tuomey's second report, 1858, p. 29, differs a little from this. 
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the waste heat of the furnace, blown by a cold blast. The num- 
ber of hands employed for all purposes connected with the 
furnace is forty-five. It is over half a mile from the Coosa 
River, on which is shipped the pig iron to Rome, Georgia. 
There is an abundance of good limestone within a mile of the 
furnace." 

In 1855 Stroup sold the Round Mountain plant to P. S- 
Marshall, of Eddyville, Ky., from whom it passed into the hands 
of Captain J. M. Elliott of Rome, Ga., in 1857, who rebuilt and 
enlarged it. It was destroyed in the Civil War, but again rebuilt 
by Captain Elliott who organized the Round Mountain Coal and 
Iron Company in 1870. At this time the capacity of the furnace 
was increased from 7 to 25 tons of pig iron per day. It made 
high-grade chilling iron, used mainly for car wheels, rails, and 
rolls of rolling mills. This iron had a wide market, being shipped 
as far as Pittsburgh, Pa., but after the building of the Elliott car 
works at Gadsden furnished the iron for that plant. Interesting 
data and photographs are published by Woodward.^ By-products 
were calcium acetate and wood alcohol. 

At the then abandoned mines of the Roimd Mountain Iron 
and Wood Alcohol Co., more than 50 openings were observed 
bv the senior author in 1906, but most of them had caved down 
covering the ore bed. There may be two thin beds of ore repre- 
sented here but the openings noted seemed all to be on one bed. 
This bed consists of two thin benches of ore separated by shale; 
the upper is coarse grained, well leached, soft, altered to some 
extent to limonitc, and contains manv fossils such as corals and 
brachiopods, l)ut the lower bench is harder, has a bright metallic 
luster, and contains fewer fossils. The total thickness of ore in 
the bed varies from 1 foot to 3 feet 2 inches. The block of Red 
Mountain formation has been badly broken up and the dips of the 
ore bed are diverse, varying from 14° S. 60° K. to 45° X. 30° E. 
Several measured ore sections are given below : 



^Woodward, Joseph H., II., Op. cit., pp. 116-119. 
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Section of iron ore in tunnel extending northward just south of Round 

Mountain Furnace 

Ft. In. 

Shale 

f 6 

Ore, soft - — _ ^ to 

11 

f 8 

Shale - _ -I to 

11 
fl 

Ore, hard _ _ ^ to 



11 2 

Dip 14^ S, 60" E. 
Total ore, 1 ft 6 in. to 2 ft. 2 in. 

On the north side of Spring Hollow the ore bed is very ir- 
regular in thickness. It was said to reach a maximum of 3 feet 
in places and to squeeze down to 1 foot within a short distance. 

Sections of iron ore in tunnel on north side Spring Hollow, Round Mountain 

I 

Ft. In. 

Shale — 

Ore - - 1 

Shale _ - — 

II 

Shale - 

Ore with shale streaks near top — 1 9 

Shale — - 

III 

Shale 

Ore, with shale streak near top „ _ . 1 4 

Shale - - - 

Dip 18° S. 60" E. 
Total ore from 1 ft. to 1 ft. 9 in. 

Sections of iron ore beds in IVhitt opening, Round Mountain 

Ft. In. 

I 
Shale 



Ore, soft 1 2 

Shale, ferruginous 1 3 

Ore, hard - 1 5 
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II 




Shale - „ --... 

Ore. soft, good quality — 

Shale 

Ore -- _ _„. _.. 

Ore -- - --- „ - _ 


1 6 
8 
4 
1 


Shale „.- - _ _ _ „.... 

Shale 


2 

9 



Dip 35^^ to 45' N. 25' to 30° E. 

Total ore from 2 ft. 7 in. to 3 ft. 2 in. 



Section of iron ore beds in Hamilton Tunnel 



Shale - - 

Ore, soft - 

Shale - - 

Ore. soft _ - 

Shale - — -- 

Ore - - 

Shale - --- 

Ore, hard 

Shale 

Dip 5° to 10° N. 85° E. 

Total ore, 2 ft. 4 in. 



Ft. In. 

6 
8 
4 



2 

1 



4 
2 



In addition, the following sections have been published by 
McCalley, who found there one seam of ore in two benches. 
McCalley locates Round Mountain in section 33 but the recent 
geologic map of Alabama shows the area of Red Mountain forma- 
tion to be in section 28, T. 9 S., R. 9 E. 

Section of iron ore bed at Ford Bank on southwest side of Round Mountain, 

in NW% of NW^4 sec. 33, T. 9 5*., R, 9 B. 

(M. II, p. 800) 



Shale _ _ -- - 

Ore, soft, upper bench — - 

Shale, ore 

Shale, yellowish 

Ore, lower bench, reported 2 ft. in places, 

(visible) 

Sandstone - 

Total ore, 1 ft. 8 in. 



Ft. 


In 




6 


1 




1 


6 


1 


2 
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Section of iron ore bed at mouth of drift at southeast foot of Round Mountain 
near furnace in SB% NIVH sec, 33, T, 9 S., R. 9 B. 

(M. II, p. 801) 

Ft. In. 

Shale - 

Ore, soft, good, upper bench — - _ _ 1 6 

Shale, ore - _ 8 

Shale - —- 1 4 

Ore 1 - 5-6 

Shale I" lower bench 1 

Ore J _ 5-6 

Soft, black, sandy material being mined 2 

Sandstone „. 

Dip, 30" SE. Total ore, about 2 ft. 7 in. 

Section of iron ore bed on southeast side of Round Mountain 

(M; II, p. 801) 

Ft. In. 

Shale _ - 

Ore, good, upper bench - 9 

Shale, ore . _ _ 1 1 

Shale, gray - _ - 1 3 

Ore - - _ _ 2 

Shale - 1 to 2 

Ore _„ 2 3 

Sandstone „. 

Total ore, 3 ft. 2 in. 

Section of iron ore bed higher on southeast side Round Mountain 

(M. II, p. 801) 

Ft. In. 

Shale, visible — 10 

, Ore, good, soft, upper bench _ „. 8 

Shale, ore - _ _ 1 2 to 3 

Shale, gray — _ 1 

Ore 1 to2 

Shale - _ 2 

Ore -._ - „ - 4 

Shale - _ 4 to 5 

Ore _ _.„ 1 

Soft, black, sandy material with a little ore in 

places, being mined ~ 5 to 6 

Sandstone 

Total ore, about 2 ft. 7 in. 



* ••' 



— * 



ft I 
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thickness of the soft ore in the hed, analyzed on a drv hasis, 
showed iron, 58.94 percent; silica, 7.496 percent, and phosphorus, 
0.393 percent. This seam of ore was reported in 1928 to have 
been trenched on the outcrop for soft ore that was sent to a blast 
furnace many years ago. The hill is less than a mile long and the 
ore-bearing rocks are cut off by the fault on the southeast so that 
the area holds no promise as a reserve of more ore for blast furnace 
use. The high percentage of iron in this ore suggests, however, 
its availability as an ingredient in metallic paint. While in Gads- 
den in 1929 one of the authors was shown a specimen of very 
rich red hematite that had been compressed so as to produce 
slickensides and incipient metamorphism and consequent enrich- 
ment in iron oxide. This ore was said to have come from this 
locality near Coosa River, and appeared to have been derived 
from a place where the ore bed had been squeezed and fractured 
by earth movement induced by the thrust faulting. The quality 
of the specimen appeared excellent for paint material. 

Tucker Ridge (Dirtseller Mountain) 
(Plates 9 and 10) 

Three to six miles southeast of Shinbone Ridge and extend- 
ing from near the confluence of Little and Chattooga Rivers 
northeastward into Georgia is an unsymmetrical synclinal area 
having a total length of about 17 miles and a maximum width of 
about 3 miles. Rocks of the Red Mountain formation form the 
border of this syncline except where they are cut out by a fault 
for about 2 miles northeast of Gaylesville. The Red Mountain 
beds have gentle southeast dips and a wide "^rea of outcrop on 
the northwest limb of the syncline, Tucker Ridge, proper, as 
named on the topographic map of the Fort Payne quadrangle. 
Northeast of Mill Creek they are exposed all the way across the 
Dirtseller Mountain syncline so as to form the floor of Panther 
Creek valley. This latter portion of the area is shown on the 
topographic map of the Rome quadrangle. 
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Prior to 1910 there was considerable iron ore mining activity 
in the Dirtseller Mountain part of the area in Georgia,^ where 
railroad connections were available, but the ore bed w^as mined 
also to some extent in Alabama and the ore hauled to the Southern 
Railroad near Cedar Bluff. 

Description of the iron ore outcrops. 

Along the southeast slope of Tucker Ridge the bed of iron 
ore ranges between 6 inches and 2 feet 2 inches in thickness and 
in most places is parted by thin seams of shale. It dips generally 
15° to 30° SR.. and the moderately dipping areas have afforded 
good advantages for mining soft ore by stripping along the out- 
crop. On the southeast limb of the syncline near Mills Creek 
the bed contains 1 foot to 1 foot 10 inches of ore, dipping 45° to 
48° NW. During the period of mining, mostly prior to 1910, the 
ore was removed in many places practically to the limit of profit- 
able mining at that time. It is possible that some small areas of 
soft ore still remain unmined, but if not the deposits can hardly 
be considered of commercial value under present conditions be- 
cause the hard ore would be too thin to warrant underground 
operations, and possibly also too lean in iron. 

Gaylesville. — The Red Mountain formation on the southeast 
limb of the Dirtseller svncline southwest of Gavlesville forms a 
narrow hook-shaped area pointing northeast but does not extend 
far northeast of Gaylesville and is partly cut off to the southeast 
by two faults, as shown on the geologic map of Alabama. Mc- 
Calley has noted a seam of compact, fossiliferous good ore that 
showed a thickness of 6 inches, about 4 miles west of Gaylesville 
in the SE^ SE>4 sec. 18, T. 9 S., R. 10 E., and in a ravine in the 
adjoining section of land he measured the following outcrop: 

Section of part of Red Mowitain formation in the SW]/^ of SJVl4 of sec. 17, 
T. 9 S., R. 10 B., or about 3% miles southwest of Gaylesville 

(M. II, p. 803) 

Ft. 

Sandstone, massive and flaggy, near 100 

Sliale - - - - 60 

Ore, very fine quality, about vertical, nearly 1 

Shale, visible, some _ 75 

Total ore, 1 foot. 



^Burchard, Emeat F., Red Iron Ores of East Tennessee, Northeast Alabama, and North- 
west Georgia: U. S. Geol Survey Bull 540, 1913, p. 314. 
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Sections of iron ore in Tucker Ridge will be given beginning 
at the southwest end. These were nearly all measured by J. R. 
Ryan and some wore verified by the authors in subsequent visits to 
the field. About 300 yards from the southwest end of the ridge 
in a branch on the southeast side of the ridge there are two seams 
of ore separated by 16 feet of shale in the following relations 
(PI. 9, 6) : 

Section of iron ore-bearing beds near southwest end of Tucker Ridge, 5j4 miles 

southwest of Gaylesville 

Ft In. 
Upper, or Ist seam: 

Shale -..- 

Ore, mixed with shale 2 

Ore, good — 2 

Shale _ — '. 1 

Ore, good - 2}i 

Shale J4 

Ore, poor 1 

Ore, mixed with shale 9 

Shale - - 16 

2nd scam: 

Ore, soft 4J4 

Shale - 

Dip 35° SE. 
Total ore, including shaly material, 1 ft. 4}i 

in. in upper seam and 4}4 in. in lower seam, 

separated by 16 ft. of shale. 
The next section toward the northeast probably represents 
the lower of the two seams noted above (PI. 9, 7) : 

Section of iron ore bed 5 miles west-southwest of Gaylesville 

Ft. In. 

Shale ~ 

Ore, soft .- - 5J4 

Dip from 6* to 8' SE, 
Total ore, 5J4 in. 
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In the next section toward the northeast stated by Ryan to 
be in the western part of Tucker Ridge the bed of ore shows less 
than 1 foot in thickness ; the location is not at all definite : 

Section of iron ore-bearing bed A^/t miles west-southwest of Gaylesville 

(PI. 9, 8) 

Ft. In. 

Shale — _ 

Ore, soft __ 5 

Shale 2 

Ore, very sandy - 4 

Sandstone „ - _ 

Dip 10° to 12° SE. Total ore, 9 in. 

The next section is apparently in the strip of Red Mountain 
formation that extends east from Tucker Ridge toward Gaylesville. 
The prospect is reported to be on a creek branch above the Gayles- 
ville-Round Mountain road. 

Section 3% miles west-soxUhwest of Gaylesville, Ala, 

(PI. 9, 9) 

Ft. In. 

Shale — — „ 

Ore, soft, porous, coarse grained, good quality 9 

Shale - -- _ — 

Dip 20" NW. Total ore, 9 in. 
The next section is reported by Ryan to be in Harden Nar- 
rows, 200 yards north of Chattooga River, about 50 yards south 
of the crest of the ridge in a prospect shaft. This place cannot be 
located definitelv in the area of either Pl&te 9 or Plate 10. 

Section of iron ore bed 3% miles west of Gaylesznlle 

Ft. In. 

Shale - - 

Ore, soft _ -- 4 

Shale - -- - 2 

Ore - „ 3 

Shale - 1 

Ore „ - - 2J4 

Shale — - 

Dip 78" NW. Total ore 9^ in. 
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The next section was measured by Ryan in Pucketts Gap 
(PI. 9, 10), near the Cedar Bluff-Fort Payne road. This is in 
the main part of Tucker Ridge. 

Section of iron ore bed 2^ miles west of GaylesviUe 

Ft. In. 

Shale - - _ - 

Ore, soft, sandy 2 

Shale - - 11 

Ore - - _ _ —- 4 

Shale 2J4 

Shale --- _ 1 

Ore „ 1 

Shale _ - _ — 

Dip 18" to 20° SE. Total ore, 9 in. 

The next section was measured in a cut made in 1907 by the 
Southern Iron and Steel Company about 2 miles west of Gaylesville 
(PI. 10, 13) : 

Section of iron ore-bearing beds 2 miles west of Gaylesville 

Ft. In. 

Shale - - 

Ore, soft - _ ^ 2 

Shale _ „ 11 

Ore, mixed with sand 2 

Shale _ 8 

Sandy ore - - 1 

Shale _ _ 354 

Sandy ore 1^ 

Shale 1 2 

Ore, good - — 2 

Shale _ 54 

Ore, good - 2 

Shale --- 2 

Ore -„ „ „ 1J4 

Shale - — 

Dip 20° to 22° SE. Total ore, including 
sandy portions, 12 inches, within a section 
of 4 feet, 3 inches of beds. 
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The next section is similar in character (PI. 10, 14) It was 
observed in a cut reported to have been made by the Alabama 
Steel and Wire Co. about 1900. Southward for about three- 
quarters mile the ore is apparently only a ferruginous sandstone. 

Section of iron ore bed 1.7 miles west-northzvcst of GaylesviUe 

Ft. In. 

Shale -- -- - 

S'andstone, ferruginous 2 

Shale - _ 3 

Sandstone, ferruginous 2 

Shale - - - _- IVA 

Ore, soft, good - 5 

Shale „ VA 

Ore -._ - -- ..._ _. VA 

Shale and ore mixed . - -- 5 

Shale - _ - 

Dip about 20° SE. Total ore, including shaly 
portion, 11 J^ in. 

McCalley observed the following" two sections, the first one 

of v^hich is in the gap through which the Gaylesville-Fort Payne 

road crosses Tucker Ridge (PI. 10, 15). The full thickness of the 

ore as worked here many years ago was reported to McCalley 

to average 2 feet 6 inches. 

Section of iron ore bed in NWy^ of sec. 3, T. 9 5*., R. 10 H. 

Ft. In. 

Shale — _ — - 

Sandstone merging into ore below - 

Ore, very good - - - 

Shale — - _ 

Ore, good visible to a depth of 



1 


1 


1 


1 


1 






^ 5 



Total ore, about 1 ft. 6 in. 

The next section was about half a mile northeast of the pre- 
ceding section : 
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Section of iron ore bed in NWy<^ of sec. 3, T. 9 S., R. 10 B. 

(M. II, p. 804) 

In. 

Shale, sandstone (more or less ferruginous) -- 

Ore, sandy in places - _ 5 

Sliale, reported to be only in places - .— . - 5 

Ore, good - 11 

Clay, visible — 2 

Debris, may hide some ore 

Total ore, 1 ft. 4 in. 

Analyses f^iven by McCalley (M. II, p. 804) show the main 
constituents for the upper 5 inches (1) and the lower 11 inches 
(2) of ore in his last section as follows: (1) Iron, 49.6 per cent; 
Silica, 12.14 per cent; Phosphorus, 0.578 per cent: and (2) Iron, 
50.9 per cent; Silica, 15.05 per cent; Phosphorus. 0.497 per cent. 
The phosphorus, it will be noted, is comparatively high. 

The next section was measured by Ryan in a prospect tunnel 

on the north bank of a small branch north of the Gaylesville- 

Fort Payne road. This seems to be the same locality as the first 

of the above two sections by McCalley and checks closely as to 

thickness of ore shown (PI. 10, 15) : 

Section of iron ore bed V/2 miles northwest of Gaylesville 

Ft. In. 

Ore, soft .- -- 9 

Shale - 54 

Ore - - 4 

Shale - _- 2y2 

Ore _ _ _-- 45^ 

Shale - — 

Dip 15" to 20^* SE. Total ore. 1 ft. 5J^ in. 

In this gap there are evidences of former strip pit mining 
extending toward the northeast and southwest, and an old tunnel- 
slope has been driven into shale dipping 25° S. 45° E. on the 
southwest side of the gap. Water partly filled this slope when 
visited in November, 1928, submerging the bed of ore that had 
been mined, but a 7-inch seam of ore was seen near the mouth 
of the tunnel. Ryan's last section given above probably repre- 
sents the ore in this tunnel. 
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The thickest section of ore recorded from this vicinity is the 
next one which shows a total of 2 feet 2 inches of ore in the lower 
of two seams and was noted about 1 mile northeast of the Gayles- 
ville-Fort Payne road. (PI. 10, 16) Unfortunately the ore is parted 
by several seams of shale : 

Section of iron ore beds 2 miles north of Gaylesville 

Ft. In. 
(Upper, or soft seam) 

Ore „„ _ „ _ 2^ 

Shale _ 10 

(Lower seam) 

Shale - - 

Ore, soft -„ - —. 3 

Shale .-- -- - -- 7 

Ore 2 

Shale -- - - , 3 

Shale y2 

Ore -_ „™ 10 

Shale _ 3 

Ore .- - - - .-- 3 

Shale — _ — - - 

Dip 22° SE. Total ore in lower seam, 2 ft. 2 in. 

About 1J4 miles farther northeast, or four-fifths mile south- 
west of the g-ap through which the Gaylesville-Broomtown road 
passes there are remnants of extensive open-cut workings. (PI. 10, 
7) No sections of the ore bed were visible in November, 1928, 
but many blocks of high-grade, soft ore, some of them 5 inches 
thick, were noted. The specimens indicated the occurrence of a 
fine-grained and a coarse-grained ore, presumably in different 
strata. The soft ore was mined here by stripping uphill toward 
the northwest and backfilling. There is probably considerable 
ore still unmined here, under a cover of 15 feet or more. Ryan 
records this mine as on the Pilgrim land and gives the following 
section : 
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Section of iron ore bed 3 miles north of Gaylesville 

Ft. In. 

Ore, soft _ - _ 3 

STiale - 7 

Ore „ 2^ 

Shale „ _ - 5 

Ore -- - — 9 

Shale — - 2 

Shale — 

Dip 15' to 20' SE. 

Total ore, 1 ft. 9^ in. 

In the gap through which the Gaylesville-Broomtown road 
passes ore has been mined at several places but most extensively 
on the southeast side of a hollow that heads toward the northeast, 
where the old open cuts may be followed for more than one-quarter 
mile. (PI. 10, 18) In November, 1928, these cuts were so filled 
with talus as to obscure the lower ore bed, which was the one 
that has been mined, but a seam 3 to 4 inches thick was exposed 
in places above the bottom of the cuts. Ryan gives the following 
section of the ore that was formerly mined here. 

Section of iron ore bed 3^ miles north of Gaylesville 

Ft. In. 

(Lower seam) 

Shale „ - - 

Ore, soft - 1 

Shale 1^ 

Ore „ - ™ - „ 1 

Shale „ 1 

Ore _ .„ 2 

Shale - 4 

Ore - ..- - 4 

Shale _ 2 

Ore „ „ 5 

Shale 8 

Ore - _ ^.... 1 

Shale _ « 

Dip 15* to 20* SE. Total ore, 1 ft 2 in. 
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Analyses of iron ore from pits rcspccik'cly 3 and 4 miles north of Gaylesville 



Locality 



Sample 



Basis 



Fe 



Insol. 



Mn. 



Moisture 



Pit 3 miles north 
of Oaylcsville 



Two pits 4J4 miles 
north of Gaylesville 



3 
4 



D 

N 

D 
N 

I) 
X 

I) 

N 



D 
N 

D 

N 

D 

N 

D 

N 



52.00 
49.14 

53.70 
52.09 

53.80 
52.29 

53.80 
52.70 



56.00 
54.77 

56.50 
54.52 

56.00 
54.32 

55.10 
52.35 



21.00 
19.85 

18.26 

17.71 

17.50 
17.01 

17.05 
16.71 



16.08 
15.70 

14.84 
14.32 

13.90 
13.48 

16.45 
15.63 



.10 
.09 

.12 
.12 

.05 
.05 

.04 
.04 



.05 
.05 

.07 
.07 

.07 
.06 

.08 
.08 



.08 
.08 

.12 

.12 

.13 
.13 

.08 
.08 



.21 
.21 

.12 
.12 

.09 
.09 

.04 
.04 



5.50 
3.00 
2.80 
2.00 



2.20 

3.50 
3.00 
5.00 



iBasis: D, Dry; N, Natural. 



::< OK '-az of v- :• rthz^-Et .\i^\3>j£_v 



The next sectiGiis of Ac are bed jea aiir e d ar Enrervals wzthm 
the next 2'^ miles ti^ward the nortTLea^t as iir as MEIIs Creek 



3hcw :ti character ami its thickness tz ran^ r^ici 
I foot :.'. I fivjc. 5 inches. 



S-fCtian Jf o^Jit jrv ierf 4ri miux i ijrr/i jr <Jdnu3VuZ^ 

'PL w. vr 



9 ^ 



Ft. li 



2na:e _ 

Or* 3cf: 1=4 

Shale . 2^ 

Or* _ _ . Ifi 

Shale 1^ 

Ore 6 

Shale 7H 

Ore 4 

Shale .- 2 

Ore - - 4 

San^sfor.e 



Dtp 15' to 20' 5E- Total ore. 1 ft. 5 in. 

Section of irjn ori bed 4J& milej ncrtk a* GayUjvUU 

(PL 10. 3>^ 

Ft In. 

SHaI^ — . 

Ori^j. ioft - . 7 

^^\f: 1 

Or<! . 2 

5rhalr 1 

Orft - 3 

Shale 5 

Ore 2 

Shale 3 

Ore 3 

SanH^tone 

Dip 15* to 20' SE. Total ore, 1 ft. 5 in. 
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Section of iron ore beds S}i miles north-northeast of Gaylesmlle 

(PI. 10, 21) 

Ft In. 
(Upper seam) 

Ore, soft _ 7 

Shale .1 -. — 2 

Shale 

Dip IS'* to 20* SE. Total ore, 11 in. 

Shale (to upper seam) „— 35 

(Lower seam) 

Shale 

Ore, soft 6 

Shale 4 

S'andstone 

Dip IS'* to 20* SE. Total ore, 6 in. 

The next three sections illustrate the variability in the thick- 
nesses of the alternate streaks of ore and shale although the total 
thickness of ore remains nearly the same. 

Section of iron ore beds on Tucker Ridge one-quarter mile southwest of Mills Creek 

(PI. 10, 22) 

Ft. In. 
(Upper seam) 

Ore, soft, contains some shale 1 3 

Shale 

Dip 15' to 20° SE. Total ore, 1 ft. 3 in. 

(Lower seam) 

Ore, soft _ - „ _ 3 

Shale _ _ 6 

Shale - „ _ __ 1 

Ore _ 2 

Shale - — _ 2J4 

Ore - „„ 3 

Shale - - „-- 1 

Ore - 2 

Shale _ _ ^ 

Sandstone 

Dip 1S° S. 30* E. Total ore, r foot, 2 inches. 



... . ^ 



' T^ ' 
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Northeast of Mills Creek the Tucker Ridge or Dirtseller 
Mountain syncline continues for about 3 miles within Alabama 
and beyond the State line it extends for about 4 miles into Georgia. 
The following three sections indicate the nature of the seams of 
ore on the northwest limb of the svncline. 

Sections of iron ore beds in Tucker Ridge, or Dirtseller Mountain, northzvest of 
Panther Creek, 1/2 mile northeast of Mills Creek (PI. 10, 24) 

Ft. In. 

(Upper seam) 

^^lale . - - _ > 

Ore, soft, in solid bed containing a few 

kidneys of shale _ 1 3 

^lale -- - 

Dip 15° to 20° S. 20° E. 

Total ore, 1 ft. 3 in. 

(Lower seam) 

STliale - - -. 

Ore, soft - 3 

Shale - „.. 2 

Ore „.. 2y2 

Shale - - 2 

Ore --- 6 

Sandstone 

Dip 15° to 20° S. 25° E. 
Total ore, IVA in. 

Section of iron ore bed in Tucker Ridge, or Dirtseller Mountain, northzcest of 

Panther Creek, ^ mile northeast of Mills Creek 

Ft. In. 

Shale .- ^ 

Ore - - 3y2 

Shale - 2y2 

Ore „_ -- 25^ 

Shale 1 ^ 

Ore - „ 3y2 

Shale 1 

Ore 65^ 

Ore _ 2y2 

Clay, soft „ 1 

Sandstone 

Total ore. 1 ft. 654 in. 
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n Tticker Ridijc onc-quarifr i 
(PI. 10, 22) 



He soulhKtst of Mills Creek 



Sliak' 

On-, firm, bill kiidicd, and vitv rifli 

Shale 

Ore ... 

Sliale 

Ore 

Shale 

Or^' . 

Shale .- _ 

Ore 

Shale - 

Pandslnnc _...._ 

nip LV S. 30° E. Total ore, 1 ft. 2J4 !i 



Section of i> 



•e bed on Tucker Ridge n 



Shale 




Ore. kaclicl. but very <k-ii>f 


■ and hc;ivv 


Shak- .. 




On- 




Shale 




Ore 





Shale 




Ore 




Shale - 













San(l>lone 




Dip. low, SE. Total ore. 


I ft. 4'4 in. 



In the gap of Mills Creek (PI. 10, 23) McCalley also noted 
the following section: 





(M. ir, p. 80S) 
















Ore 


- 











Ferruginou: 
Total ' 






are. 10 in. 






252 IRON ORE OF NORTHEAST ALABAMA 



Section of iron ore bed in Tucker Ridge or Dirtseller Mountain, northwest of 
Panther Creek, just west of Alabama-Georgia State line (PI. 10, 25) 



Ft. In. 



Shale 

Ore, soft 
Sandstone 



(The ore is nearly horizontal) 
Total ore, 9 in. 

On the southeast limb of Tucker Ridge, or Dirtseller syncline, 
a little ore has been found in the strip of Red Mountain formation 
between Mills Creek and the Alabama-Georgia line. From near 
Mills Creek, southwestward the ore-bearing formation appears to 
have been cut out by a fault. The following two sections show 
the character of the ore bed in this locality. At the first place 
the bed had been mined by the Southern Iron and Steel Company. 

Section of iron ore bed in Tucker Ridge or Dirtseller Mountain, southeast of 

Panther Creek, 1 mile nortfieast of Mills Creek and about three-quarters 

mile southwest of the Alabama-Georgia line 

(PI. 10, 26) 

Ft In. 

Shale -- _ 

Ore. soft, good quality „ 1 3 

Sandstone 

Dip 50^ NW. Total ore, 1 ft. 3 in. 

The next section was measured by Ryan on the bank of Mills 
Creek which cuts through from the northwest to the southeast 
side of this ridge, and is apparently the greatest thickness of ore 
observed in this vicinity. (PI. 10. 27) 

Section of iron ore bed on southeast limb of Tucker Ridge, or Dirtseller Mountain 
syncline, on southwest bank of Mills Creek, near Dewey, 

Ft. In. 

Shale _ _ 

Ore, soft - _ 3 

Shale ™- 1 7 

Ore 1 10 

Sandstone ~ — — 

Dip 45° NW. Total ore, 2 ft. 1 in. 
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McCalley noted in the southeast limb of the Dirtscller syncline 
in the gap made by Mills Creek an outcrop of a seam of siliceous 
ore about 1 foot, 6 inches thick, and a little southwest of the creek 
measured the following two sections : 

Sections of iron ore bed in NW]4 of NW% sec. 29, T, 8 S., R. 11 E. 

(M. II, p. 805) 

Ft In. 

Sandstone 1 6 

Ore, ledge _ 8-9 

Ore, ledge 6 

Sandstone - 

Total ore, about 1 foot 3 inches. 

(M. II. p. 806) 

Sandstone 8-10 

Ore, ledge _ 1 2 

Ore, grading downward into sandstone 6 

Sandstone 

Total ore, about 1 foot 8 inches. 

At the south side of the gap through which Bagley Branch 
cuts through the ridge the following section was measured by 
Ryan (PI. 10, 18) : 

Section of iron ore bed on southeast limb of Tucker Ridge, or Dirtseller, syncline, 

4y2 miles northeast of Gaylest/ille 

Ft. In. 

Ore, soft 3 

Shale 1 6 

Ore _J 2 

Shale 1 

Ore 9 

Sandstone 

Dip 48^* NW. Total ore, 1 foot, 2 inches. 

Southwest of this locality the Red Mountain formation has 
apparently been faulted below the surface of the southeast limb 
of the syncline and does not appear again between here and 
Gaylesville. 
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In the 2 miles next northeast of the Alabama-Georgia State 
line the ore bed continues in about the same thickness, sections 
showing- thicknesses of 1 foot 3 inches and 1 foot 4^4 inches having 
been measured on the limb of the Dirtseller svncline southeast 
of Panther Creek. 

In the short ridge on the southeast edge of Gaylesville Mc- 
Calley noted in several places two seams of ore ranging from 
4 to 8 inches in thickness, separated by about 1 foot of shale, but 
in a partly filled pit saw an exposed thickness of about 1 foot of 
ore where 2 feet had been reported. The beds here dip very 
steeply and ha\e ben overturned, as they are involved in the fault 
which cuts out the Red Mountain formation southwest of here. 

Scraper Mountain. — One more area in the vicinity of Gayles- 
ville that is underlain by Red Mountain formation is Scraper 
Mountain, the northeastward extension of which is know-n in 
Georgia as Gaylor Ridge. Of this area McCalley (M. II, p. 807) 
has written : "Gaylors Ridge wathin Alabama, is a monoclinal 
mountain ur the more gently sloping northwest side of an un- 
symmetrical synclinal whose steep and badly crumpled southeast 
side has been engulfed in the Rome and Cahaba Thrust Fault. 
It therefore gradually slopes from the elevated crest along its north- 
west edge south-eastward to the general level of the country. The 
southeast slope of the Mountain is not much less than the general 
southeast dip of the strata and so its surface rocks are principally of 
the uppermost strata of this formation. The steep northwest side of 
the mountain, with its capping bluff of massive yellowish and 
red ferruginous sandstones and conglomerates, is also principally 
of the strata of this formation which are here some 400 feet thick. 
They, however, do not appear to have any good ore in them, 
though in their upper part there is a seam of silicctnis pebble ore 
that has doubtless given rise to the loose pieces down on the 
northwest side of the mountain. On the gentle southeast slope 
of the mountain, there are some loose nodules of a velvety limonite 
with sandv seams." 

The work of the authors of this report corroborates that of 
McCalley in regard to Scraper Mountain in that they were unable 
to locate any iron ore beds of value in the area of Red Mountain 
formation and therefore have not included any map of that area in 
this report. 
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MURPHREES VALLEY 

(Plate 11) 

Murphrce's Valley is a long, narrow, northeast-southwest 
trending valley situated mainly in Blount and Etowah counties 
and in the Gadsden, Springville, and Birmingham quadrangles. 
At the southwest the valley opens into the Birmingham Valley 
and at the northeast it terminates in Bristow Cove. The valley 
is incised in the Sand, or Blount Mountain Plateau along an anti- 
clinal axis, and is surrounded on three sides by the plateau. The 
anticline is not symmetrical for it is faulted on the southeast limb 
so that the Cambrian or Ordovician rocks are in contact with the 
Carl)oniferous rocks, and for about 20 miles no Silurian rocks 
appear at the surface along the southeast side of the upper part 
of this valley. The structure in Murphrees Valley is unusual 
among the anticlinal valleys of the southern Appalachians in that 
the strata are dislocated by a fault on the southeast margin in- 
stead of on the northwest margin. The Red Moimtain formation 
crops out around the northeast end and along practically the whole 
of the northwest margin of the valley to its junction with the Bir- 
mingham Valley, a distance of about 42 miles. In respect to the 
distribution of rock formation this valley is just the reverse of 
I^rowns X'alley described on pages 289-316. 

Below Altoona Murphrees Valley is served by the branch of 
the Louisville and Nashville Railroad that connects Birmingham 
and (ladsden. Only that part of Murphrees Valley lying north- 
east, of the Birmingham quadrangle and having a length of about 
25 miles will be considered in this chapter since the lower part 
of the valley is more properly a part of the Birmingham District. 

The ridge containing the Red Mountain formation on the 
northwest side of Murphrees Valley is continuous with the so- 
called "West Red Mountain" of the Birmingham district, but in 
Murphrees Valley northeast of Oneonta it is called Red Mountain. 
The nearest point in the Birmingham district where red ore min- 
ing has been carried on to any considerable extent is near Comp- 
ton. al)out 15 miles southwest of Oneonta. The Compton mine 
has not been operated since about 1906. At this mine the 
principal ore bed ranged generally from 2 feet 6 inches to 3 
feet thick, but there were local abrupt rolls in the strata which 



256 IRON ORE OF NORTHEAST ALABAMA 

reduced its thickness to only a few inches. For a mile or so 
northeast from Compton the red ore seam is reported to show a 
thickness of 1 foot 6 inches to 3 feet where prospected, and in 
the part of Murphrees Valley here discussed ore seams ranging 
from a few inches to more than 3 feet have been measured. 

Oneonta. — In the gap through the ridge northwest of Oneonta 
(PI. 11 A, 1) three ferruginous seams are exposed in the highway 
cut. The average dip of the rocks here is about 18° toward the 
northwest, but the slope of the road is at a smaller angle so that 
the lowest ore seam, stratigraphically, outcrops at the highest 
altitude. The three seams outcrop within 125 feet, measured on 
the road, and within an interval of 25 to 35 feet measured across 
the strata. The lowest seam is exposed in a short prospect drift 
on the southwest side of the road near the highest point of the 
gap in the ridge. It shows a thickness of 1 foot 3 inches to 2 feet 
6 inches of dark-colored, soft, granular, ferruginous, argillaceous 
material with shale above and below. The second, or middle seam, 
shows 10 inches of hard, granular ferruginous rock underlain and 
overlain by shale, and detailed sections of the third, or strati- 
graphically highest, seam which is exposed in an old prospect 
tunnel cut at the southwest side of the road are as follows : 

Sections of the third, or highest, iron ore bed in wagon road cut one-half mile 

northwest of Oneonta 

Ft In. 

Sandstone, heavy bed 

Shale _ 2 1 

Limonite concretions 1 8 

Hematite, dark, soft, granular, decomposed 6 

1 Shale, hard 

Dip 22" N. 45' W. 
Total ore, about 2 ft., 2 in. 

Sandstone, heavy bed 

Shale with limonite concretions at base 1 11 

Limestone, hard, crystalline, ferruginous 

in places 1 4 

Hematite, hard, limy, base not exposed 1 3 

Shale and sandstone ;* 

Dip 18" N. 50" W. * 

Total ore, about 1 ft. 3 in. 

The limonite apparently has resulted from alteration of hema- 
tite in situ. This peculiarity of the bed has been noted in other 
places along Murphrees Valley and in connection with an ore Ifed 



-t 



MURPHREK'S VALLEY 



257 



in Greasy Cove. The Champion brown ore banks arc .situated 
on the southeast side of Murphrees Valley about 2 miles 
from Oneonta and in its broader features the whole deposit 
suggests a concentration by stream action of residual lim- 
onite. clay, sand, and gravel in an ancient channel now 
completely obscured. The breaking down and hydration of hema- 
tite of the bed in the Red Mountain form'ation along Murphrees 
Vallev mav. therefore, have contributed much of the limonite in 
the Champion ore deposit. 

The following analyses of ore from the beds near Oneonta 
show a soft red ore of medium quality. 

Analyses of red iron ore, Murphrees V^ alley, Ala.^ 



Locality 



Fc 


SiO, 


Al,03 


CaO 


Mn 


P 



H^G 



b — Xear 


Oneonta 


. , 42.fiS 


16.30 


10.70 


.93 


.30 


.30 


6.70 


c— Do 


do 


1 37.03 


12.32 


7.31 


.45 


.25 


.24 


19.30 


b— Do 


do 


1 45.89 


15.88 


9.06 


.56 


.32 


.30 




c-^ Do 


do 


1 42.22 


15.74 


8.89 


.81 


.26 


.29 


8.00 


b— Do 


do 


i 45.90 
1 


17.11 


9.66 


.88 


.28 


.31 





a— Standard Steel Co., analyst, 
b — Dry basis, 
c — Wet basis. 

Ore was formerly mined from the upper bed in an open cut 
at the nortluast side of the gap in the ridge about lj4 miles 
northeast of Oneonta. (PI. 11, 2) These old workings extended 
for several hundred feet on the slope of the ridge and were cut 
back until the cover became too thick to be handled economically. 
Although the ore bed was nearly everywhere covered bv fallen 
shale, one exposure was found, a section of which is as follows : 

Section of upper iron ore bed in c/ap of ridge \]^ miles northeast of Oneonta 

Ft. In. 

Shale -- 

Shale, with streaks of limonite ...- 8 

Limonite . 5j^ 

Clay - 4 

Limonite 3 

Hematite, dark red, mixed with more or less 

limonite in shells and concretions 11 

Hematite, dark red, soft, granular 10 

Shale 

Dip, 21° X. 35° W. 

Total ore. 2 ft. 5^ in. 
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The Geological Survey of Alabama issued in 1893 a descrip- 
tive report on Murphrees Valley. The data on red ore in this 
report are for the most part indefinite, and in certain instances, 
having been based on reports of interested persons rather than on 
actual measurements, the thicknesses of the ore beds are probably 
not dependable. Field examinations have confirmed this surmise 
in many instances. 

Northeastward from the vicinity of Oneonta to Walnut Grove 
there may be local thickenings of the ore seams but the ore in 
the thickest beds probably does not average as much as 2 feet 
thick and the quality is uncertain. Where hard the ore may be 
a little thicker than where soft, but the hard ore is lean and limv. 
Gibson reports as many as 5 seams of iron ore, or ferruginous 
material, in some places within the Red Mountain formation. His 
notes indicate that the upper seam continues to the northeast of 
Calvert Prong of Little Warrior River as a concretionary limonitic 
bed nearly 3 feet in thickness, but no ore could be found at the 
gap at Calvert Prong at the time of visit in 1928. There is also 
noted a little lower in the section a locally developed seam of 
purple-colored ore 1 foot thick containing fossil Cyathophyllum 
and allied corals. This seam resembles the "big coral'* seam of 
greater thickness in Greasy Cove. Evidences of fairly thick ore 
are cited by Gibson in sees. 1 and 2, T. 12 S.> R. 2 E., 7 to 8 miles 
northeast of Oneonta, or about 5 miles southwest of Walnut 
Grove. Here the upper seam had been prospected in several 
places, showing thicknesses of 2 feet to 3 feet and averaging 2 
feet 6 inches. The material is reported to be wholly concretionary 
(probably limonite) of rather low grade but uniform in character. 
In the present survey the outcrop of Red Mountain formation 
was examined at many places between Oneonta and Walnut Grove 
without finding promising showings of iron ore, and well informed 
residents of Walnut Grove and the country toward the southwest 
stated that there is no commercial ore in the vicinity. 

Walnut Grove. — The following three sections of red iron ore 
beds near Walnut Grove as shown by test-pits and recorded in 
field notes of the Birmingham Mineral Railroad (Louisville and 
Nashville System) are given by McCalley: 
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Section of iron ore bed near the sttmmit of Red Mountain in the NEl4 ^B% 

sec, 22, r. 11 S., R. 3 H. 



(M. II, p. 203) 



Ft. In. 



Sandstone, roof 

Red ore, inferior 11 

Clay .- ™ -. 5 

Red ore, inferior 1 5 

Clay floor _ _ 



Total ore (inferior), 2 ft. 4 in. 

Section of iron ore bed on Red Mountain 400 feet north of the Guntersville Road, 

in the NIV14 SBli sec. 14, T. 11 5*., R. 3 B. 



(M. II, p. 203) 



Ft. In. 



Drift, roof 

Red ore, soft and inferior 8 

Clay - - - 1 5 

Red ore, inferior 2 3 

Clay .„ „- 2 

Red ore, inferior ~ _ 8 

Slate floor 

Total ore (inferior), 3 ft. 7 in. 

Section of iron ore bed on the southeast side of Red Mountain, in the NByi NB}i 

sec. 14, T.n,R.3B. 

SlsLttf arenaceous, roof - 

Red ore, soft 5 

Limestone _. „ 2 

Red ore, soft _ 9 

Clay, yellow, floor _ 

Total ore. 1 ft 2 in. 

In the gap northwest of Walnut Grove no signs of red iron 
ore were seen. Gibson^ indicates that the Red Mountain forma- 
tion has been folded or faulted downward and does not appear in 
this gap. In the first gap northeast of Walnut Grove about 25 
feet below the crest of the ridge there was noted a small block 



KYibson, A. M., Op. cit., p. 45. 
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of red ore less than 1 foot thick, evidently not in place. The 
material was granular, sandy and of mediocre grade. 

On the northwest slope of the ridge northwest of Walnut 
Grove (PI. II, 3, 4, 5) manganese ore has been found in quantities 
large enough to encourage mining it on a small scale from time 
to time when prices were high. These deposits were visited in 
October, 1916. when mining was active, again in November, 1928, 
a few months after mining temporarily had been discontinued, in 
October, 1930, and in 1936. when again there was a little activity. 

The manganiferous material is in the area of the Fort Payne 
chert, stratigraphically higher than the iron ore in Red Mountain, 
but since the general northwest dip of the beds in Red Mountain 
is a little greater than the slope of the ridge, the rock below the 
manganiferous deposits is entirely concealed by debris of chert 
and sandstone from the ridge to the southeast. The deposits 
begin 50 or more feet above the local stream level and are 150 
to 200 feet below the Blount Mountain plateau. They seem not 
to be related to any definite plain. 



The principal deposits of the manganese ore are lens-shaped 
and occur in clay overlain by disintegrated chert and debris of 
sandstone, but deposits higher on the slope of the ridge are asso- 
ciated with beds of chert in place. The ore is found at depths 
from a few feet to as much as 40 feet and is mined from trenches 
and from wells or shafts from which underground drifts are driven 
following "leads" or pockets of ore. The drifts are rarely timbered 
and are allowed to collapse after the ore is mined out. The ore in 
the lower zone, which has furnished the bulk of the output, consists 
largely of soft, black powdery pyrolusite and wad. Psilomelane 
is also present in mammilary lumps and as a cement between 
fragments of chert. In ])laces it has partly replaced chert along 
the outcrop and lumps of this mineral and of manganite are oc- 
casionally found in the pyrolusite. The deposits vary greatly in 
richness and within the manganiferous zone there is much barren 
ground. The manganiferous zone in this vicinity is about 400 
feet wide across the strike of the rocks. Two tracts about 2 miles 
apart were being worked in 1930. In mining the principal im- 
purities are picked by hand from boxes of ore. l)Ut some mechani- 
cal system for removal of the large proportion of waste is needed. 
Some attempts to wash the ore evidently had been made prior to 
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1928. A truck haul of about 5 miles over hard surfaced roads to 
the Louisville and Nashville Railroad at Altoona is involved. 
Analyses reported of shipments from 1916 to 1930 showed the ore 
to range from 26 to 52 per cent in manganese, 1 to 7 per cent iron, 
15 to 20 per cent silica, 0.2 to 0.8 per cent phosphorus, and water 
as much as 25 per cent. 

A reddish brown-to chocolate-colored soil affords an indication 
of the presence of manganese ore, and according to local reports 
this ore has been found and prospected at several other places in 
the same belt of Fort Payne chert. There is probably a fair- 
sized reserve of ore here — perhaps three or four times as much as 
has already been mined. Gibson^ records knowledge of these de- 
posits prior to 1893 and mentions occurrences over a range of 
more than 25 miles along the strike-outcrop. 

In the gap cut by Locust Fork of Warrior River in the ridge 
about lyi miles north-northeast of Walnut Grove a 4-foot bed of 
iron ore has been reported, but it was not possible to find as great 
a thickness. The following section was measured on the hillside 
at the southwest side of the gap about 40 feet above the level of 
the wagon road. (PI. 11, B, 6) 

Section of ferruginous beds on SIV. side of Locust Fork, Warrior River, 

{probably A'H^ sec. 14, T. 11 .V., 7?. 3 £.) 

Ft. In. 

Sandstone in beds 8 in. to 12 in. thick 

Shale - _ 3 

Calcareous ferruginous sandstone ("jack rock") 3^ 

Shale, with some good streaks of ore „ 1 3 

Shale :- - y2 

Ore, limy, fine grained 3-4 

Shale - - 1-2 

Ore, limy, hard, fossiliferous 1 1 

Shale - - 

Dip 15° N. 50" W. 

Total ore, about 1 ft. 10 in. 

The strata in the cut vary in thickness but the aggregate 
thickness of the ore becomes no thicker, so far as exposed, and 
evidently would not pay to mine underground. 



^Gibson. A. M., Op. cit., p. 45 and pp. 110*119. 
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Another prospect noted SO feet higher on the same hillside 
in a tunnel about IS feet long showed the following section: 

Section of ferruginous beds on SIV side of Locust Fork, Warrior River about IJS 

mile north of Walnut Grove 

Ft In. 

Sandstone, massive _ — 

Sandstone, soft, shaly, ochreous — 1 11 

Dark, hard, siliceous rock, somewhat 

ferruginous - _ — 7 

Dark, hard, argillaceous, ferruginous rock, 

becoming limy toward the base. The bed 
is broken and nodular as though of re- 
worked material. Contains fossil corals 3 

Clay .„_ 

Dip 15° to 18! N. 50" W. 

The ferruginous material is not an ore. 

In 1941 a record was made of the ferruginous bed exposed on 
the northeast side of the main road through Bristow Cove about 
1.6 miles north-northwest of Walnut Grove: 

Section of ferruginous beds on Bristow Cove road 1.6 miles north-northeast of 

Walnut Grove 

Ft. In. 

Shale _ „ 

Iron ore, argillaceous 3to4 

Shale - - -. .. 9 

Iron ore, argillaceous .. — 6to7 

STialc - - -.. - 1 

Clay, ferruginous - — 6 

Shale - -- - -- - 

Dip 16° N. 15° W. Total ore about 1 foot, 1 inch. 

Aurora. — In the gap through the ridge containing the Red 
Mountain formation about one-half mile north of Aurora some 
prospect trenches were dug in search of ore about 1885. It was 
reported that three seams of ore were opened, but the only seam 
that could be found showed the following sction: 

Section of iron ore bed in gap vorth of Aurora 

In. 

Calcareous sandstone ("jack rock") 

Ore, soft, rich, fossiliferous ■. 6 

Shale - - _ _ - - -. 

Dip 20°± N. 50° W. Total ore, 6 in. 
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With regard to the ore-bearing formation in the upper end 
of Murphrees Valley northeast of Aurora McCalley mentions a 
hard limy seam reported to him as about 4 feet thick and another 
series of thin seams alternating with shale partings, the ore 
ranging from a fraction of an inch to 2 feet thick. One and one- 
half miles northeast of Aurora the outcrop of the Red Mountain 
formation bends around the northeast end of the cove and turns 
back to the southwest so that the plan of its outcrop is hook 
shaped, and terminates in a fault. Near the southwest end of the 
outcrop McCalley made the following two sections (PI. 11, 8) : 

Section of iron ot\^ scam in old test pit Xo. 1 in SEH SIV]4 sec. 36, T. 10, R. 4 H. 

(M. n, p. 205) 

In. 

(7) Shale, debris 

(6) Red ore, soft and good 2-3 

(5) Shale . 2-3 

(4) Red ore, soft and good .. 3-4 

(3) Shale , _ _ 3 

(2) Red ore, soft and good, about 6 

(1) Shale, visible to a depth of . . . 4-5 

Total ore, about 1 foot 

Section of iron ore scam in old test pit No. 2 in the SB],i SIV% sec. 36, T. 10, 

R.AB, 

(M. II, p. 205) 

Ft. In. 

(8) Shale, yellow, visible . .. 4 

(7) Red ore, soft and good . 1 6 

(6) Shale ! 1-2 

(5) Red ore, soft and good .- 2 

(4) Shale „ 1-2 

(3) Red ore. soft and good, about 6 

(2) Red ore, shale, the ore is shaly - 4 

(1) Shale, visible to a depth of 4 

Total ore, about 2 ft. 6 in. 

The first of these sections was evidently close to the fault line 
since the strata were badly broken and showed varying dips. 

As heretofore stated, the Red Mountain formation is cut out 
along most of the southeast side of the upper part of Murphree's 
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Valley by a fault and the only place where it outcrops on this 
side of the valley above Oneonta is in a short strip near the 
Champion brown ore mine. At this place part of the formation 
is buried by the fault and the few feet that are exposed here have 
not been observed to carry any ore. 

Resume of iron ore reserves in Muiphrees Valley 



/i*i 



The approximate length of outcrop of iron ore beds 2 feet or 
more in thickness north of Oneonta in Murphrees Valley is about 
1.75 miles, or 9240 feet. The average width down the dip of 
workable ore is placed at 1,000 feet, although it might be more 
than this distance. The average thickness of the ore bed appears 
to be 2.6 feet. The estimated total quantity of recoverable soft, 
semihard, and hard ore appears to be ai)proximately 1.702,000 
long tons. 



^ 
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SPRINGVILLE AREA 

(Plate 12) 

J3et\veen Springville and Whitney the Red Mountain forma- 
tion crops out in a well-marked ridge along the southeast base of 
Blount Mountain. This area lies within St. Clair County in the 
Springville quadrangle. The iron ore-bearing ridge lies Yi to 
1^ miles northwest of the Birmingham-Chattanooga highway. 

Springville to Whitney. — The strip of Red Mountain forma- 
tion northwest of the Alabama Great Southern Railroad represents 
the outcrop on the southeast limb of the Blount-Chandler Moun- 
tain svncline ; it extends northeastward about 25 miles where it 
bends around the northeast end of Chandler Mountain into Greasy 
Cove. 

In the gap through which a local road passes, about 2 miles 
north-northwest of Springville, an ore bed was opened and some 
soft ore obtained from trenches on the outcrop, which extended 
northeastward several hundred feet on the strike of the beds and 
to the top of the ridge 120 feet or more above the road (PI. 12, 1). 
Two beds of ore, about 75 feet apart, crop out in the road. About 
150 tons of ore are reported to have been shipped from here to 
furnaces at South Pittsburg, Tenn., about 1887-88. 

Section of iron ore bed in prospect 2 miles northwest of Springville 

Ft. In. 

Shale » _ _„ „ 

Ore. medium grade „ — . 3 

Ore, lean, siliceous „. „ _ 1 6 

t^andstone .„ „ 

Dip about 15" N. 25° W. 

Total ore 4 6 

In the next 4 miles to the northeast on the ridge or series of 
knobs that represent the ridge south of Big Canoe Creek there has 
been a little prospecting and surface mining, the workable part 
of the bed ranging from 2^^ to 3 feet thick. The dip is not every- 
where entirely regular. Where it is 20° or less the beds usually 
crop out on both the southeast and northwest sides of the ridge. 
The strata seem to be folded into gentle rolls whose axes are 
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parallel with the crest of the ridge, and in places the dip becomes 
abruptly steeper or even overturned. 

About 2j4 miles east-northeast of Springville the ridge is 

crossed by a local road that turns toward the north from the 

highway and in this road several thin seams of ore crop out within 

about 50 feet of the Red Mountain formation (PI. 12, 2). These 

ore seams range from a few inches to 2 feet in thickness. The 

beds are nearly vertical and strike N. 52°-60° E. The 2 foot seam 

of ore is near the top of the ore-bearing section, and is well-leached, 

fine-grained, siliceous hematite with a few knots of shaly material. 

This bed has been mined along a trench which extends almost 

continuouslv for nearlv one fourth mile southwest of the road. 

When visited in 1939 no recent work had been done and caving 

along the trenches had covered the ore bed. 

Section of iron ore beds along local road about 2^ miles east-northeast of 

Springville 

Ft. In. 

Shale and interbedded sandstone „ 

Ore, firm, fossiliferous, occasional clay lenses . . 2 

Shale parting -^-- _ 1 

Ore, firm, fossiliferous, with clay knots 2 

Shale and interbedded sandstone 10 

Ore, fine-grained — 3 

Shale and interbedded sandstone 12 

Ore, crumbly, argillaceous, somewhat altered 

to limonite - 8 

Shale -.. - - - 35^ 

Ore, argillaceous .. — 6 

Shale with interbedded sandstone . about 25 

Ore, sandy — _ 6^ 

Ore, crumbly, argillaceous -- 1 4 

Shale with interbedded sandstone 

Dip about 60° N. 25' W. 

Total ore in about 50 feet of strata -. 5 5^4 

St. Clair Switch.— About 1 mile north of St. Clair Switch 
mining was carried on for about two years in the later eighties. 
(PI. 12, 3) The outcrop on the southeast side of the^ ridge was 
mined from open cuts until the cover reached a thickness of 15 
to 20 feet, and then underground drifts and shallow slopes were 
driven, ranging from 50 to 200 feet long. The ore is overlain 
first by a thin bed of ferruginous, pebbly sandstone, which grades 
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into yellowish shale above. The rocks of the Red Mountain for- 
mation here, particularly the upper shale, more nearly resemble 
the beds in the formation farther northeast in the valleys of 
Lookout and Chickamauga creeks .than those near Birmingham. 
A surface section measured at these workings showed a bed 4 feet 
6 inches thick, the top 21 inches of which were gray, ferruginous, 
crystalline limestone with silica pebbles scattered through it, 
while the lower 33 inches were composed of very soft, dark, de- 
composed ore, rather coarse-grained. The beds dip 18° N. 70° W. 
where this section was measured. 

Section of iron ore bed in open cut 1 mile north of St. Clair Switch 

Ft. In. 

Shale 

Sandstone, coarse - 3 

•Sandstone, pebbly, ferruginous 6 

Limestone, crystalline, ferruginous, with 

silica pebbles, weathers to soft iron ore 1 9 

Ore, soft, coarse grained, dark .... . . 2 9 

Sandstone, brown — 

Dip 18° N. 70** W. 

Total ore _ 4 6 

The ore as mined ranged from 3 feet to 4 feet thick; 12,000 
to 15,000 tons of soft ore are reported to have been shipped from 
here. Analyses of these soft ores made by the Geological Survey 
of Alabama show a range in iron of 48 to 50 per cent with about 
20 per cent of silica. (Analyses No. 1 and 2, p. 271.) ''J'his dis- 
trict was visited in August, 1939. It was reported locally that 
two carloads of ore had been mined here in 1938, but that a larger 
quantity of ore had been shipped from these workings in 1919, 
when most of the openings were made. 

Most of the old trenches, tunnels, and drifts were made on an 
ore bed which crops out about half way up the southeast side of 
the ridge. About IJ/2 miles north-northeast of St. Clair Switch, 
a second group of old workings is found along an ore bed which 
crops out near the crest of the ridge on the southeast side. Two 
ore beds are thus indicated, but the attitudes of the rocks to the 
northeast and southwest suggest that the two outcrops may be 
on he same bed, duplicated by faulting. The ore beds at the two 
outcrops have low dips to the northwest but within the next 300 
feet to the northeast a new prospect shows the lower bed to have 
a dip of 45° N. 50° W. 
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Sections on iron ore beds \y2 miles north-northeast of St. Clair Switch, 

Section in short drift on loxver bed 

Ft. In. 

Shale 

Ore, soft, with shale lenses .- 8 

Shale parting 1 

Ore, firm, dense, fossiliferous 1 6 

Dip 10^-12^ N. 45" W. Total ore 2 feet, 2 inches. 
Section in small valley, 50 feet southwest of above drift 

Ft. In. 

Shale _ 

Ore, soft, oolitic, fossiliferous 4 

Shale parting _ _ 1 

Ore. hard, limy, fossiliferous 2 

Dip 10^-12° N. 45^ W. Total ore 2 feet, 4 inches. 

Section near southeast crest of ridye, at head of small valley 

Ft. In. 

Shale with Pentamerus oblongus (?) - 8 

Shale - 6 

Ore, firm, fossiliferous, soft — 2 4 

Dip 10"' N. 60' W. Total ore 2 feet, 4 inches. 

Caldwell. — Northeast of St. Clair Switch locally the ore bed 
thins and becomes very lean. . At Goodwins Mill, northwest of 
Caldwell Station, a bed of ferruginous sandstone, or very lean 
soft ore, about 2 feet thick occurs in the road northeast of the 
mill about 130 feet stratigraphically below the black Chattanooga 
shale. (PI. 12, 4) The strata are overturned here and dip about 
40° S. 65° E. 

On the northeast side of the road a new prospect showed in 
1939 a bed of fossiliferous hematite from 1 foot, 4 inches to 1 foot, 
6 inches thick, with a thin shale parting in the middle of the bed. 
The ore contained many clay and shale lenses. The strata are 
overturned here and dip 60° S. 60° E. 

On the northeast side of Big Canoe Creek just above the dam 
back of Goodwins Mill the following section was measured in 
1928. Two or three ferruginous seams are reported to be present 
in this locality, but probably this is the thickest. 
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Section of ferruginous beds at Goodwins Mill 



S'andstoiie, ferruginous 

Shale 

Ore, soft, generally good, some shale spots 

Sandstone, shaly, ferruginous - 

Sandstone, ferruginous - 

Sandstone '. 



Ft. 


In, 


1 


1 




2 


1 


4 




6 




7 



Dip 53'^ S. 65^ E. . Total ore, 1 ft. 4 in. 

Beginnings about 1 mile northeast of Goodwins Mill the ore 
bed is locally thicker and of better quality and mining has been 
carried on by stripping and trenching for almost 1^ miles (Plate 
12, 5). All of the ore mined in this vicinity apparently has been 
taken from one bed whose outcrop has been duplicated by the 
erosion of a series of rolls parallelling the strike of the beds. 
Trenches and strip pits have been made along an outcrop near 
the crest of the ridge on the northeast side and follow the ore 
down the dip along the sides of small valleys opening to the 
northwest whose bottoms, in part, have been cut below the ore 
bed. Other trenches have been cut parallel to the strike where 
local rolls brought the ore to the surface. In two places near the 
northeast end of this area the ore has been mined from small 
synclines on the crest of the ridge. About 1900 a tunnel was 
driven into the south side of the ridge under one of the synclines 
but did not encounter the ore. Later another tunnel was driven 
almost through the ridge from the northwest side about 600 feet 
northeast of the first tunnel and also missed the ore. The ore in 
this area was worked about 1917, and in 1936-1938. In 1928 shale 
had slum])ed over the ore in most places, but measurements of 
the bed at four places showed thicknesses respectively of 1 foot, 
6 inches: 2 feet, 1 inch; 3 feet, 3 inches; and 4 feet. Tn 1039 
measurements on the bed exposed by the later mining o])erations 
showed the range in thickness to be from 1 foot, 2 inches to 2 feet, 
1 inch in the well-exposed places. These thicknesses seem to be 
typical for the area, and the greater thicknesses are thought to be 
local increases due to folding. 

The ore is soft, fossiliferous, rather dark-colored, somewhat 
siliceous, but of good specific gravity. The bed is stratified, con- 
siderably slickensided and jointed; a quantity of fragmentary ore 
shows on the crest of the ridge. Sections are as follow\s : 
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Section of iron ore bed about 2 miles northeast of Goodwins Mill 

Ft. In. 

Ore, soft, oolitic, fossiliferous 10 

Clay mixed with ore - 3 

Ore, firm, fossiliferous . _ 1 

Dip 43' N. 50' W. Total ore about 2 feet, 1 inch. 

Section of iron ore bed about 2 miles northwest of Goodwins Mill 

Ft. In. 

Shale, sandy _ _ 



Ore, soft, much jointed, contains some shale 
concretions and a seam possibly one-half 
inch thick of shale near the middle 2 1 

Sandstone 

Dip 52° N. 55' W. Total ore, 2 feet, 1 inch. 

It is reported that 75 to 100 carloads of this ore were sent to 
the blast furnace at Gadsden in 1911. A partial analysis of the 
ore, which carried 45.75 per cent metallic iron, is given on page 271, 
No. 3. Several other carloads of ore are reported to have contained 
47 to 50 per cent metallic iron. 

Whitney. — For several miles northeast of the open cuts north- 
east of Goodwins Mill there is little evidence of the ore bed, and 
it is possible that it has been buried by a fault which has brought 
the Red Mountain formation in contact with Cambrian or Ordo- 
vician rocks on the southeast. The ore bed thins toward the 
northeast in all probability, for at Beesons Mill on Gin Creek 
(Plate 12, 6) it is, according to McCalley, 1 foot 6 inches to 1 foot 
8 inches thick. Between 1880 and 1890 some prospect drifts were 
made there but these, which were partly obscured at the time of 
McCalley 's visit have since been entirely obliterated. The rocks 
show the effects of much disturbance in this locality, both the 
dip and strike varying greatly within a few rods. The following 
section, measured by McCalley at the mouth of one of the dritts, 
gives a fair representation of the ore seam and its inclosing rocks : 
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Section of iron ore bed on northeast side of Gin Creek near center of the NW% 

sec, 26, T, 13 S., R, 3 U. 

(M. II, p. 278) 



Shale, dark » 

Shale, ochreous, may contain a little ore 

Shale, visible 

Total ore _ 



Ft. In. 



1 
1 



4 
6 



The following analyses are mostly of soft ores from the strip 
of Red Mountain formation along the northwest side of Big Canoe 
Creek Valley: 

Analyses of red iron ore near Springville and Caldwell 



IrOcality 


Author- 
ity-a 


Fe 


SiO, 


A1.0, 


Insol. 


CaO 


Mn 


P 


Drift, 4>4 miles northeast of 
Springville, NWJi NE54 
sec. 27, T. 14, R. 2 B. 


M-II. 
227 


50.02 


19.75 


* 








0.168 


Outcrop, 5 miles northeast 
of Springville, NW54 NEJi 
sec. 27, T. 14, R. 2 E 


Ditto 


48.31 


20.55 










0.120 


2 miles north of Caldwell 
Station « 


S 


45.75 






22.94 




.40 


0.28 


Caldwell ^.... 


S 


51.52 


9.72 


5.55 




.84 


.35 


0.15 



a — M-II, McCalley, Henry, Report on the valley regions of Alabama, Pt. II, 1897, pages 
as numbered. S, Standard Steel C6. 

South and East of Springville. — A hook-shaped strip of Red 
Mountain formation lies on the northwest and northeast border of 
a sharply folded synclinal basin of Carboniferous rocks at the 
northern end of the Cahaba coal field south of Springville. (Plate 
12) Each end of the strip of Red Mountain rocks is cut off by faults 
and the strata generally dip steeply toward the basin or else have 
been overturned so as to reverse the dip. This latter condition 
seems to be due to a fault at the northern extremity of the hook. 



The outcrop of the Red Mountain formation south of Spring- 
ville is obscure and shows no ore, as the ore beds are probably 
faulted completely out for a distance of 9 or 10 miles southwest of 
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the town. The road to Oclenville crosses the outcrop of the Red 
Mountain formation at the south edge of Springville. The rocks 
consist of sandstone and shale that dip 57° N. 50*^ \V. No iron 
ore sliows at this j)hice, and part of the formation here is probably 
involved in the fault. 

St. Clair Springs. — There is a thin seam of iron ore in the strip 
of Rv(\ Mountain formation south of St. Clair Springs, or east of 
Spring\ille, but it is of doubtful commercial value. McCalley (II, 
p. 28()) reports a seam of *'very line" ore 6 inches to 8 inches thick 
in a short spur on the north side of the mountain in the S\V' 4 S\V/4 
sec. 33, T. 14 S., R. 2 K., or about 2 miles east of Springville. (PI. 
12, 7). This locality does not, however, corresi)ond closely with 
the outcrop of the Red Mountain formation on the geologic map 
of Alabama, where it is shown in all quarters of section 33 except 
the s<»uthwest quarter. In the gap southwest of St. Clair Springs 
a bed of ore about 1 foot 3 inches thick overlain bv heavv cover 
was observed in some prospect cuts. ( IM. 12, 8). 



'm 



The following analyses of soft ore from the vicinity of St. 
Clair Springs are reported to hiive l)een made by the Standard 
Steel Co. 

.imilyscs of red iron ore from near St. Clair Storings 



Locality Fc- SK )= AkO. CaO Mn P H.O 



vS't. Clair Spring.^ . V^M 21.4S 6.28 .SS .31 .17 12.2 
Do 48.00 21.12 5.67 .59 .25 .17 10.8 



On the crest of the ridge northeast of a point on the (Vlen- 
ville road 3.2 miles southeast of S])ringville (]d. 12, 8) eight or 
more small prospect pits were noted in HW. 1'he ore is slightly 
oolitic and fos^iliferous with clay lenses and small clay pebbles. 
It grades upward into slialy ore with small rodlike fossil spicules. 
At the toj) the ore scales off into thin ])eices. The total thick- 
ness of the ore bed api)ears to average not more than 1 foot. The 
bed dips 20^ S. 30'^' AV. It was repcM-ted at Springville that one 
carload or more of ore had been shipped from these prospects 
within the preceding six months and that it contained 52% to 55% 
iron, al.)Out 0.32''? phosi)horus, and a high percent of insolubles. 
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Five and one-half miles southeast of Springville, the outcrop 
of the Red Mountain formation has been bent around bv the fold 
in the strata and finally terminates in a fault that has a northeast 
>trike. Some prospecting has disclosed a bed of ore cropping 
out near the top of the hill about 115 feet above the level of the 
Odenville-Springville road which passes through a gap in the 
ridi^e here. The actual thickness of the bed could not be measured 
but ajt the outcrop prospect a block of ore 1 foot 6 inches thick 
was noted. The ore is of fair grade, coarsely siliceous and leached 
of its lime in places. Much ore debris is scattered over the surface 
pnd shows slickensides and fractures. Tw^o prospect tunnels re- 
ported to have been driven in 1922 extend into the hillsides in a 
direction N. 55° W., across beds of sandstone dipping 60° S. 75** 
E. These tunnels are respectively 60 feet and 90 feet above the 
road. A\'ater prevented examination of the ore in tunnels when 
visited in 1928 but there is much ore on the dumps, some blocks 
being 1 foot 2 inches thick. 

At this locality (PI. 12, 9), which is near the Cahaba fault, 
a prospect hole was locally reported to have been bored in 1925 
to an oblique (45°) depth of 1,252 feet. According to the record 
two beds of iron ore, separated by sandstone, w^ere encountered at 
respectively 386 feet and 684 feet from the surface. The reported 
thicknesses of the ore beds w-ere 7 feet for the upper and 9 feet for 
the lower. After correction for assumed dip of 60° and the angle 
of the hole, 45°, the true thicknesses would be a little smaller. The 
lower bed was reported to be mixed with shale. It is doubtful if 
the actual thickness of the upper hole is greater than 5 feet. 

An analysis of ore from this drill hole is reported to have 
shown 41.9 percent metallic iron, 20.5 percent insoluble, 7.5 per- 
cent calcium carbonate, and 0.36 percent phosphorous. Certain 
analyses of the ore from prospect pits on the outcrop from the 
southwest quarter of section 26 to the northeast quarter of section 
23 showed about 48 percent iron, and 21 percent insoluble. 

McCalley (II, pp. 286-287) reports the outcrops of Red Moun- 
tain formation discontinuously extending for about 2 miles in this 
locality along the fault zone from the SWJ4 NEM sec. 23 to the 
NWJ4 sec. 34, T. 15 S., R. 2 E., and cut off at each end by faults. 
A bed of ferruginous rock, well leached to the condition of soft 
iron ore, has been observed in the NWJ4 SEj4 sec. 23 and in the 
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NW^4 SW^4 sec. 26, T. 15 S., R. 2 E., having a reported thickness 
of 4 to 5 feet. The rocks have suffered considerable disturbance 
here and arc overturned so that the dips are between 15^ and 40® 
to the east-southeast. Analyses of average samples from these 
two localities dried at 110°, are as follow^s: 

Analyses of red iron ore from southeast of Springville 



(M. II. p. 287) 


Fe 

33.49 
4'A29 






Locality 


SiO. 


P 


N\VJ4 SE^4 sec. 23, T. 15, R. 2 K 

NW^ SW^4 sec. 26, T. 15, R. 2 E 


26.47 
20.01 


.200 
.069 



Cedar (Barker) Mountain. — A strip of Red Mountain forma- 
tion less than 2 miles long occurs along the top and the southeast 
slope of Cedar, or Barker, Mountain, (^Plate 12) beginning about 
2j^ miles east of St. Clair Springs. The formation dips southeast 
and is overlain by the Chattanooga shale, above which is the Fort 
Payne chert faulted against shale of Cambrian age. A few pros- 
pect pits have been dug on the southeast slope of this mountain 
which show onlv a fractured reddish argillaceous rock, not an 
iron ore, and if any ore is present it could have only a small areal 
extent on account of the fault which cuts it off on the southeast, 
as shown on the geologic map of Alabama. The mountain has 
been well traversed on foot and no debris of red ore was found. 

Resume of iron ore reserves in the Spring^ille area 

The approximate length of outcrop of iron ore beds 2 feet or 
more thick in the Springville area between Springville and Whit- 
ney is 8 miles, or 42,240 feet. The average width of workable ore 
down the dip is placed at 1,000 feet, if not reduced by undetermined 
faults. The average thickness of the ore bed appears to be about 
2.85 feet. The estimated quantity of recoverable soft, semihard, 
and hard ore ai)pears to be approximately 8,527,000 long tons, 
which is oreater than that of either the Greasv Cove or Shinbone 
Ridee areas, a not whollv consistent conclusion. 
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COOSA VALLEY RIDGES 

(Plates 13 and 14) 

Much of the iron ore region of northeastern Alabama is 
drained by the Coosa River, in fact, much more than will be 
cjrouped under the head of Coosa Valley Ridges. For instance, 
AVills Creek, Little Wills Creek, Big Canoe Creek, and Little 
River, all of which drain areas described under other geographic 
divisions, are all tributary to the Coosa, but in the present in- 
stance only such areas as are nearer the valley of the river will be 
included, such as Cedar Mountain, Canoe Creek Mountain, Duna- 
way-I\lliott Mountain, Greens Creek Mountain, Beaver Creek 
M(>untain. and Colvin Mountain. 

Canoe Creek Mountain 
(Plate 13A) 

In strike with, and beginning about 6 miles northeast of 
Cedar ^Mountain, Canoe Creek Mountain extends northeast- 
ward about 6 miles. Farther northeast is a ridge known as 
l)unaway Mountain near Big Canoe Creek, and as Elliott Moun- 
tain near Coosa River. The Red Mountain formation crops out just 
scjutheast of Ashville and extends practically the length of Canoe 
Creek Mountain. Near the extremities of the strip the formation is 
faulted against the Cambrian rocks, but the intermediate area is 
overlain normally by the Chattanooga shale and the Fort Payne 
chert, the latter bordered on the southeast by the fault. The 
northeastward continuity of Canoe Creek Mountain is interrupted 
for a mile or more by an area of lower land and the axis is offset 
slightly to the southeast. These topographic features appear to 
be closely related to the rock structure. About 6 miles northeast 
of Ashville the Red Mountain formation is faulted out for a dis- 
tance of about 4>2 miles to a point three-fourths of a mile beyond 
the gap made by Big Canoe Creek and then extends northeastward 
along the southeast slope of Dunaway and Elliott Mountains for 
a distance of about 7 miles. 

Ashville.- -Near Ashville there is evidence of the presence of 
one or more seams of red iron ore on Canoe Creek Mountain. On 
the southeast slope there is much debris in large slabs of good soft 
cire 10 inches to 12 inches thick, and on the northwest slope near 
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the crest of the ridge a highly ferruginous conglomerate crops out 
in places. Some prospecting has been done in this area. At a 
point 1J4 miles northeast of Ashville about seven-eighths of the 
distance to the top of the southeast slope of the mountain, (PI. 
13A, 1) the top 7 to 10 inches of a bed of soft ore was exposed. 
The bed dips 32° S. 60° E., in places a little steeper than the slope 
of the ridge. The ore has been exposed in three other prospcts 
and in several gullies on the slope in this vicinity, but shows 
mainly as loose, massive slabs generally 8 to 10 inches thick. The 
ore is finely granular, contains some silica grains visible under a 
field lens, a little argillaceous material, and many of the hematite 
granules have been altered to limonite. There is much debris of 
this ore bed on the southeast slope of the ridge due to the ore 
lying close to the surface and for this reason considerable of the 
bed may have been removed by erosion. 

In 1939 several prospects were examined on the southeast 
side of the crest of the ridge about 2 miles northeast of Ashville. 
Two seams of ore, separated by 10 to 12 inches of shale, were 
seen. The lower bed is fossiliferous and oolitic with scattered 
sandy streaks, clay pebbles, and clay lenses. The upper bed is 
similar but contains an abundance of fine sand grains. Analyses 
of picked samples were reported locally to show from 48 to 56% 
metallic iron, but no analyses were available of ore shipped from 
this locality. Two sections measured in this area are as follows : 

Sections of iron ore bed on ridge about 2 miles northeast of Ashznlle NWl^ NW]^ 

sec. 3, T. 14 S., R. 4 H. 

Ft. In. 

Shale - - „ 

Ore, sandy - 6 

Shale and sandstone 1 

Clay, ferruginous - . - 2 

Shale and clay 2^ 

Ore - - 11^ 

Dip 20° S. 20** W. Total ore 1 foot, 5^ inches. 

Section of iron ore bed in SlVl^i SlVl^ sec. 34, T. 13 S., R. 4 B. 

Ft. In. 

Shale - - -_ - - 

Ore, sandy - _ 754 

Shale 10 

Ore, sandy, granular —- 2 

Clay, ferruginous ~ - 3 

Ore - — -- 8J4 

Dip 25' ^. 30' W. Total ore 1 foot, 6 inches. 
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I 

Four and three-fourths miles northeast of Ashville near the 
crest of the ridge the following section was made by McCalley 
(PI. 13A, 2) : 

Section of iron ore bed 4y2 miles northeast of Ashville, in the SBl4 sec. 26, 

r. 13 S., R. 4 B. 
(M. II, p. 289) 



(5) Ore, sandy, very poor, in ledge from 



?t. 


In. 


1 


6 




to 


2 





1 


6 


4 






(4) Shale and ore, in irregular alternate seams, 
some of ore is good quality but mostly 

very sandy; visible about 

(3) Debris, about „ 

(2) Conglomerate and sandstone, ferruginous - 

(1) Debris -- 

In this vicinity Canoe Creek Mountain consists of two parallel 
ridges with a broad cove between. In the northwest, or higher 
ridge, about half way up the southeast slope a sandy, ferruginous 
bed was noted, 3 feet 8 inches or more thick, dipping 23° S. 50° E. 
The upper one-third of this seam, where leached, might be styled 
a siliceous ore, but the material grows leaner downward and at 
the base is merely a ferruginous sandstone. 

Five and three-fourths miles northeast of Ashville this same 
sandy seam has been prospected on both sides of a small hollow 
in the southeast slope of the mountain. In the west prospect the 
bed showed the following section (PI. 13A, 3) : 

Section of sandy iron ore bed 5^ miles northeast of Ashville 

Ft. In. 

Shale . - 

Ore, leached, fairly good quality 8 

Ore. sandy - _ 2 10 

Shale, knife-edge parting — 

Ore, sandy 7 

Sandstone, ferruginous 7 

Total ore, mostly sandy, 4 feet 1 inch. 

Dip 20° S. 20° E. 

This material is finely granular and contains, besides a large per- 
centage of silica, some argillaceous matter in small concretions. 
The top 7 to 8 inches, or the best Dortion. is very much darker 



278 IRON ORE OF NORTHEAST ALABAMA 

than the usual shade of red ore and the middle portion is also 
comparatively dark. Samples of both layers give a red streak 
and are of medium specific gravity, but neither is rich in iron. 

Northeast of the latter localitv there are at and near the crest 
of the ridge several ''spreads" of ore debris in blocks and slabs. 
The ore consists of two varieties, a granular, fossil ore and a more 
highly siliceous type which apparently is the lower bench of the 
bed. Slabs of the fossil ore reached 10 inches and the siliceous 
ore 1 foot, 2 inches in thickness. There is also in the Red Moun- 
tain formation here a coarse, gritty, somewhat ferruginous sand- 
stone. 

South of Jyocalities 2 and 3, Plate 13 A, southeast of Canoe 
Creek INTountain a ridge, not shown on the topographic map of 
the Springville quadrangle, lies just north of the wagon road, and 
on the south slo])e of this ridge, which is entirely distinct from 
Canoe Creek ^Mountain there is much iron ore debris. The field 
relations suggest that the outcrop of the Red Mountain formation, 
which normally has passed below Chattanooga shale and Fort 
Payne chert on the southeast slope of Canoe Creek Mountain, has 
been repeated by a small fault, parallel and close to the great 
fault. 

Dunaway-Elliott Mountain 

(Plate 13, B) 

Canoe Creek Mountain terminates about 4 miles southwest 
of the gap of Big Canoe Creek but it is succeeded toward the 
northeast by another ridge, the axis of which has about the same 
northeast strike. This second ridge is about 10 miles long and 
is broken only near the southwest end where it is cut in two by 
Big Canoe Creek. On the northeast side of the creek this ridge 
is known as Dunawav Mountain, but 5 or 6 miles farther northeast 
the ridge is called Elliott Mountain. Although the portion of this 
ridge southwest of Big Canoe Creek contains a short strip of Red 
Mountain formation, the only material resembling red ore that 
is present is a ferruginous bed containing pebbles of shale and 
of quartz but not rich enough for an ore. The ore bed that is 
present southw-est of Big Canoe Creek may have been faulted out 
of the section here. 
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Dunaway Mountain. -On the southeast slope of Dunaway 
Mduntain a])oi]t hah* a mile northeast of the gap made hy Big 
Can«)e Creek there is a large '"spread" of red ore dipjnng about 
10° vS. 65'-^ E. (PL 13r>. 4) It caps the higliest ])art of tlie ridge 
but is eroded by a deep hollow and reappears again on the south- 
east side oi" the hollow where the broadest outcrop occurs. The 
thicknes of this ore is 1 foot to 13 inches. 'I'he top few inches 
are of i^ranular fos>iliferous ore but the bed grades l^elow into 
sandy ferruginous material, and as a wlK)le the deposit does r.ot 
ap])ear t^ be o* commercial grade. Northeast of here at two 
places wher( roads cross the mountain respectively 4}<> and S]^ 
mile-' northeast of l>iir Canoe Creek the Red Mountain formation 
consists of sandstone and shale, the former predominating, and 
tlK*re is um sb.owing or record of ore. 'i'he (Uitcriip of the forma- 
tion becomes lower on the : outheast slope of the ridge so that at 
the road toward Buford ((lilbert) ferry it is less than 100 feet 
above Coosa River. (PI. 13B, 3) In this road outcrop the dips 
of the rocks aie variable, indicating that the strata have been 
disturbed, which is to be expected, since the fault is near here. 
(")n thi^ rorid there was noted a little debris of ferruginous sand- 
stone such as occurs farther northeast. 

Elliott Mountain.- -On the southeast slope of the ridge which 
in this viciin't}- is called Elliott Mountain, about Ij^ miles north- 
east of (lilbert ferry road there is much float of coarse grained, 
soft, dark red ore, somewhat slickensided. and of a finer grained 
more sandy ferruginous rock. The coarse grained material con- 
tains many specks of shale. Traces of two old debris filled pros- 
pects were noted from which ore had been thrown out. The 
maximum thickness of the ore fragments was 6 inches. In a small 
gully about Hi miles northeast of the Gilbert Ferry road (PL 13B, 
6) the following section was measured : 

Section of fcrruf/inous strata on southeast slope of Elliott Mountain about 3 miles 

south of Gadsden 

Ft. In. 

Shale 

Ore, coarse grained, soft _ „. 6 

Sandstone, very ferruginous 5 

Shale — 1 

Sandstone, very ferruginous 4 

Shale 

Dip 2V N. 65* W. (a reversal from normal dip) 
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TluTc i.s in the float some indication of another thin seam of 
ore 60 feet to 80 feet higher stratigraphically The sequence of 
the strata in the above section is similar to that in the "spread" 
of ore on D una way Mountain (PI. 13H, 4) where ferruginous sand- 
stone forms the lower part of a thin layer of ore. 

A short distance west of Coosa River, south of Gadsden, near 
the Springville-Anniston quadrangle boundary line the outcrop of 
the Red Mountain formation terminates against the Cahaba fault 
and the next place where it appears again on the same strike 
toward the northeast is at Leeth Mountain, near Turkeytown, 
about 12 miles distant. (See pages 236-237.) 



The following analyses are of ores, mostly soft, from Canoe 
Creek and Dunaway-Elliott mountains between Ashville and 
( ladsden : 



No. 
Sample 


Propi-rty 


Met. Fc 
42.75 


' Total 
In-i.ol. 

24.22 


Mn. 


P 


S 


Moisture 


2(.7(i7 ! 


Jas. Waddcll 


Trace 


0.89 


.09 


1.20 


267 hS ' 


K. C. James 


48.80 


20.07 


Do 


.54 


.07 


1.60 


rr.vfi9 1 


W. A. Willanl 


."^6.84 


39.66 


Do 


.59 


.06 


1.00 


2f.770 1 


S. A. Will.ird 


50.41 


16.30 


Do 


.56 


.06 


1.20 


1 
26771 


T. lla<*wcll 


49.35 


19.96 


Do 


.43 


.05 


1.20 


2C772 1 


C'irndic Iron Co 


54.90 


12.30 


Do 


.40 


.07 


1.30 


26773 ■ 


W. T. Ilrown 


47.94 


22.82 


Do 


.48 


.07 


1.30 


26774 

1 


Laccy-T^rik 


IS.9<. 


32.1.=; 


Dm 


.40 


.07 


! 1.30 


26775 


W. T. Urown 


49.65 


18.30 


Do 


.53 


.07 


1.40 


1 





Analyst?: X. V. Pratt Laboratory, Atlanta. Ga.. Apr. 17, 1906. 



Oak Ridge and Beaver Creek Mountain 

On the southt'ast side of l>eaver CVei*k X'alley'and forming 
the northwest border of the Coosa C'<>al field is one of the long-est 
northeast -southwest ridjj^es in .\lal)aiiia. Ft extends from near 
Odenville. St. Clair County, on the southwest to beyond Cannon 
Gap, ill Calhoun County, on the northeast, a distance of about 
45 miles, broken by comparatively few ^'.vp>. .\t the southwest 
this rids^e is called Oak Ridge: opposite .\shville it is called 
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Beaver Creek Mountain, northeast of Coosa River for about 11 
miles it is known as Greens Creek Mountain, and northeast of 
Davis Gap it is called Colvin Mountain. The Red Mountain 
formation extends along most of the length of this ridge gradually 
thinning out toward the southwest. It generally crops out near 
the crest of the northwest slope and occupies part of the southeast 
slope. This is the outcrop of the Red Mountain formation that 
lies farthest southeast in Alabama, for it does not come to the 
surface southeast of the Coosa Coal field. Several small pieces of 
ore float were noted in the valley on the southeast side of the ridge 
southeast of Odenville. The pieces were 1 to 2 inches thick, 
fossiliferous and of good quality. The outcrop of. the ore bed 
was not seen. 

Whatever iron ore there may be in Oak Ridge and Beaver 
Creek Mountain is considered to be of little value. It crops out 
in so very few places that the only special map presented for the 
area is Plate 14 which shows the approximate position of the ore 
bed in Greens Creek and Colvin Mountains. McCalley (M. II, 
p. 290) mentions that ore outcrops in sec. 22, T. 14 S, R. 4 E., 
were reported to him as not quite 2 feet thick. This locality is 
apparently somewhere near Looney Gap, about 4 miles southeast 
of Ashville. In the gap made by Coosa River at Greensport 
there is a good exposure of Chickamauga limestone, sandstones 
of the Red Mountain (?) formation and Fort Payne chert, but 
no iron ore is exposed. The operator of the ferry who had always 
lived at this place said that he knew of no bedded iron ore in this 
mountain. It is possible that the ore is absent throughout parts 
of this area because of nondeposition or else because of the out- 
crop being cut out by faults. 

Greens Creek Mountain 

Dodds Gap. — At Dodds Gap in Greens Creek Mountain, 4 
miles northeast of Coosa River, at Greensport, there is debris of 
red iron ore on the southeast slope of the ridge. The rocks of 
the Red Mountain formation appear to have been broken and 
offset to the south by a cross fault at this place. Several prospect 
pits and trenches were noted on the hillside east of the highway 
which disclosed more than one seam of red ore. One of these 
seams exhibits a thickness of 3 feet 1 inch of fine-grained, siliceous 
red ore associated with sandy shale, the beds dipping 30° S. 65° E. 
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Fifty feet distant another pit shows 3 feet 6 inches of similar ore, 
but the dip is 25° N. 60° E., indicating that the beds have been 
broken into diverse attitudes by earth movements. The unusual 
thickness of the ore disclosed in the prospect may have been due 
to thrust faulting of the bed. This ore is soft on the outcrop and 
is locally reported to have shown on analysis 45 percent metallic 
iron. A short distance above this bed a seam crops out with a 
thickness of 4 inches to 6 inches of less siliceous, soft, oolitic <.>re. 
McCalley (M. II, p. 730) saw loose pieces of good ore scattered 
over the toj) of Greens Creek Mountain at Dodds Gap and men- 
tions a report that three seams of ore occur here. He describes a 
7-inch seam of gond granular ore that occurs in the uj^per part 
of the formation between Dodds and Phillips Gaps, which, on 
analysis on a dried basis showed 53.15 percent iron, 16.68 percent 
silica, and 0.0()7 percent phosphorus. 

Colvin Mountain 

Phillips Gap. — Tn 1939 several small ])rospects were examined 
on the southeast side of the ridge about 250 feet southwest of the 
road through Phillips Gap (PI. 14, 1). Two ferruginoi:s beds 
separated by from 25 to 30 feet of shale and sandstone crop out 
in a small valley. The lower bed is composed of fine grains of 
quartz with a few well rounded quartz grains as large as peas, 
the whole cemented by hematite. It is about 1 foot, 8 inches thick, 
and breaks out in blocky pieces up to 10 inches thick. The upper 
bed is good fossilifcrous ore in a single layer which varies from 
4 to 6 inches in thickness, and is reported locally to be as much 
as 8 inches thick. The beds dip 20° S. 65° E. 

Three beds of ferruginous material crop out in a small valley 
seven tenths of a mile northeast of Phillips Gap, but only the 
middle bed has been prospected recently (PI. 14, 2). This bed 
measured 4 feet in thickness in the opening, and 10 inches more 
was reported locally to lie under debris at the bottom of the 
prospect. The* bed is composed of ferruginous sandy shale which 
is full of small masses, patches, and thin coatings of oolitic hema- 
tite, the w^hole having a dull red color. The sandy seam men- 
tioned in the paragraph above crops out 6 feet stratigraphically 
below, and the thin seam of better ore 20 feet stratigraphically 
above this ferruginous shale. The beds dip 20 S. 50° E. The ma- 
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tericii IS apparently so low in iron as to be of doubtful value as 
an ore, and the extent to which the pattern of ore 2 feet or more 
in thickness should be drawn is mere guesswork. 

The outcrop of a ferruginous bed, presumably the upper seam 
of good ere. can be traced from Phillips Gap northeastward for 
nearly two miles by old prospect trenches and pits. Over most 
of this distance the outcrop lies about halfway U]) the southeast 
side of the ridge, but to the northeast it trends towards the bottom 
of the ridge, finally disappearing under debris at the bottr)m of 
the valley. The ore beds crop out on both sides of the southwest 
segment of the ridge and can be traced to the northeast beyond 
Walker Gap by old trenches and pits. Beds of sandy ore crop 
out in horizontal position on the southwest ridge about 1 mile 
below Walker Gap (PI. 14, 3). 

Walker Gap. -At Walker Gap (PI. 14, 4), about 2.6 miles 
northeast of Phillips Gap, red ore debris shows in abundance on 
the southeast slope of the mountain and the following section was 
measured by McCalley : 

Sec tin of iron ore outcrop at Walker Gap, western part of SB% sec. 12, T. 13 S., 

R.6B. 
(M. II. p. 730) 

Ft. In. 
Ore, red, soft, very fossiliferous, seemingly 

of poor quality . -. 3 

i>andstone 5 

Ore, red _ - 6-9 

McCalley (M. II, p. 732) mentions an ore seam said to be 12 
inches thick at the Pryor mine that carried 51.66 percent metallic 
iron, 13.85 percent silica, 7.12 percent alumina, and 0.70 percent 
lime. The ore was, therefore, of the soft, or leached variety It 
was impossible to reconcile the location of the Pryor mine as 
given by McCalley, but information obtained from local residents 
indicated that the Pryor mine was actually near Walker Gap, 
probably in the SE/4 sec. 12, T. 13 S., R. 6 E., instead of on the 
east extension of Colvin Mountain, east of Rock Springs as stated 
in McCalley's report. The location of the old Laney openings 
are probably in sec. 34, T. 12 S., R. 7 E., on Colvin Mountain 
about 1 mile east of Rock Springs. 
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Field work and examination of aerial photographs by Andrews 
indicate the absence of any large-scale faulting in the Walker 
Gap area. The structure appears to be clue to a transverse fold 
which has produced a shallow syncline in the northwest segment 
of the ridge and an anticline in the southeast segment. The tvro 
folds plunge slightly to the southwest and are probably faulted 
along their axes. 

About 1 mile northeast of Walker Gap there were reported to 
McCalley the outcrops of five different seams of red ore, but only 
one was seen by him in place, a very poor, siliceous ore, about 1 
fool 2 inches thick. An average sample of the well leached, or 
soft, ore, analyzed on a dried basis showed (M. II, p. 731) 36.67 
percent iron, 42.66 percent silica, and 0.144 percent phosphorus. 
Debris of another seam was reported as seen higher up on the 
mountain, in slabs 6 to 8 inches thick of good quality ore. 

Davis Gap. — From Walker Gap to the northeast beyond the 
sharp bend near Davis Gap (PI. 14, 5) the ore bed can be traced 
by old workings until it disappears under debris in the synclinal 
area west of Rock Springs. Ore on the dumps indicates a thin bed 
of good fossiliferous ore with clay streaks and clay lenses, and 
with considerable quartz grit. From the few exposures available 
for measuring the ore bed seemed to average 10 inches or less in 
thickness. Debris of the lower sandv seam was scattered over 
the surface but no good exposures were seen. 

One mile southeast of Davis Gap on the west side of the ridge 
a small prospect was examined by Andrews in 1940. About 2 feet 
of ferruginous sandstone composed of well rounded quartz grains 
cemented by hematite were exposed in the opening. The beds 
arc much jointed and faulted within the prospect pit, but seemed 
to dip about 35° S. 60° E. Along the crest of the high ridge (PI. 
14, 6) 1.5 mile southeast of Davis Gap debris of fossiliferous porous 
ore of fair grade was seen, but no prospects or outcrops of the 
bed could be found. 

(irecns Creek Mountain is sinuous tn)ni Phillips Gap to its 
end west of Rock Springs and there is a parallel overlap of two 
segments of the ridge 3 miles in length southeast of Glencoe due 
to faulting. The Red Mountain formation terminates 1 mile south- 
east of Glencoe against a fault about 1/3 mile south-southwest of 
Rock Springs. 
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Rock Springs. — The axis of this scries of mountains is thrown 
completely out of line by two north-south faults near Rock Springs 
(see PI. 14, this report, also the geologic map. Special Report No. 
14, Geological Survey of Alabama). This dislocation of the strata 
has produced the deep north-south cove about 3 miles in length 
through which the Louisville and Nashville Railroad passes and 
emerges at the head of the cove through a tunnel near the village 
of Laney. This tunnel is considered to be in sandstone and shale 
of the Red Mountain formation which have suffered deformation 
with offsets of beds and varying dips. 

According to McCalley (M. II, p. 731), a seam of ore exposed 
in the cut approaching the southeast end of the Louisville and 
Nashville Railroad tunnel (PI. 14, 7) ranges from 8 inches to 1 foot 
3 inches in thickness. 

On the east side of the north-south strip of Colvin Mountain 
there is much debris of red ore, some of it of good quality in 
brick-like blocks, and some of poor, sandy ferruginous material, 
as if from separate seams. The sandy ore crops out in the SWJ4 
SE>4 sec. 34, T. 12 S., R. 7 E.. in two ledges, respectively about 4 
and 8 inches thick separated by 1 to 2 inches of shale. An aver- 
age sample of the block and boulder ore dried at 100° C. gave 
the following analysis: (M. II, p. 732) iron, 40.56 percent; silica, 
35.89 percent ; phosphorus, 0.099 percent 

In 1940, the junior author walked the outcrop of the Red 
Mountain formation in Colvin Mountain from the gap on the local 
road east of Cobb to Colvin Gap. Abundant debris of sandy ore 
was seen on the east slope of the north-south ridge as noted by 
McCalley (M. II, p. 732). An old prospect near the crest of the 
ridge in the vicinity of Cobb (PI. 14, 8) showed from 2 to 3 feet 
of ferruginous sandstone dipping about 30° north. About 1 mile 
southeast of Rock Springs old trenches on the outcrop of the upper 
bed were found on a spur of the main ridge and were followed 
to a point 1 mile directly east of Rock Springs (PI. 14, 9). Here 
in a trench and in a short drift driven into the hill to the north- 
east two beds of ore are well exposed. These workings belong to 
the group called the "Laney openings" by McCalley. The section 
is as follows : 
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Sccliou of iron ore beds 1 wile cast of Rock Springs 

Feet Inches 

Sliale ... 

Ore, good, fossiliferous 10 

Shale and sandstone, approxhnatcly ... .... 25 

Sliale and ferruginous sandstone 1 6 

Sandstone, ferruginous, one stratum 1 7 

Shale _ 3 

Sandstone, ferruginous 9 

day parting .... 1 

Ore, lean, sandy, friable, shaly — . 2- 

J)ip 21 S. S(y E. Total ore, good and poor, 
about 2 feet, 10 inches. 

'J'hc followinjj^ pcrccntaj^^cs ^ivcn by McCallcy (M. 11, p. 751) 
iiuliralc- a luw ^n-adc of (»rc' at the J.aney mine: Iron, 32.76; silica, 
34.55: aluiiiina, !>.14: lime, 0.30; i)h«>sphoni.s, 0.36; sulphur, trace. 

From the above locality to Colvin Gap the outcrop of the 
upper ])eri can be followed over most of the distance by shallow 
(dd wDrkini^s. Xo evidence was found of a £j;-oo<l ore bed thicker 
than 10 Indies. 

Colvin and Cannon Gaps. -At Colvin Gap sandstone and shale 
of the Red Mountain formation make up the northwest slope of 
Colvin Mountain and extend a short distance d«")wn the southeast 
shipc. < Ml thc' rnad near the crest frai^ments of iron ore 2J-2 inches 
to 1 f«)ot thick were imted. Snme of the ore is in thin, dark red, 
j^ranular blocks «>f lii,L;-h specific j^rax ity, but other pieces seem 
to comr from a thicker coarse, sandy seam. The dip here is 
25 I.. 3i: S. 20 ]\. McGalkw (11, p. 234 and p. 733) mentions 
thai an orr bid near here is said to l.)e 3 feet 6 inches thick, but 
he api>rirj inl\ believed thai the (.)re was in three scams from 7 
iiiche- tf) I fo«»t 1 inches thick. 

At Cannon (iap, about 3] 2 mile> east of Colvin C,ap, and eight- 
tenth- of a mile east of the b(.>rder of I Mali* 1 I, the crest of the 
rid^'e is fornuNl bv heavv sandstone of the \i^\\ Mountain forma- 
tion. The only evidence of ore noicd here \vere a few fragments 
similar to the better ore at Colvin (laj). btit only about 1 inch 
thick. Shale of the Ked M(»untain formau'oti here dips 25° to 28** 
S. 20' W. and passes l)eneath a fine quartz cont^domerate, proba- 
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bly Devonian in a<;j^c. which is overlain by argillaceous limestone, 
which stratis^raphically higher becomes cherty and in all proba- 
bility represents the Fort Payne chert. 



The strip of Red Mountain formation terminates at the east 
near the northwest corner of Township 13 S., Range 9 E., in the 
promontory in Calhoun County about a mile southeast of where 
luowah. Cherokee and Calhoun Counties come together. Mc- 
Calley (11, pp. 733-735) has discussed supposed extensions of the 
Red Mountain formation around the head of Ohatchee Creek and 
c'llonor the southeast border of the valley of that creek, but it is the 
belief of more recent investigators^ that the sandstone beds former- 
ly considered to be of Silurian age in those localities and south- 
westward along the southeast border of the Coosa Coal field are 
in reality of Devonian age. 

In reviewing the evidences of red iron ore in the strip of Red 
Mountain formation that extends along, and in fact forms the crest 
of the Beaver Creek-Greens Creek-Colvin Mountains, it is found 
that there have been more rumors of, than actual observations of, 
iron ore beds of sufficient thickness and good enough quality to 
be of commercial interest. The thickness of 3 feet 6 inches 
measured at Dodds Gap is probably exceptional, and may repre- 
sent a local thickening by thrust faulting and squeezing. Fifty 
feet awav it is 5 inches less and nowhere else in the vicinity did it 
appear as great. Moreover, the beds are so jumbled about by 
faulting here as to be difficult to follow for any considerable 
distance, and a soft ore yielding only 45 percent of iron would 
not grade into a good hard ore with depth. Apparently the only 
places where soft ore actually was mined were at the Pryor open- 
ings near ^^'alker Gap, at the Quinn (?) openings in sec. 5 (?), 
T. 13 S., R. 7 K., and at the Laney openings about 1 mile east of 
Rock Springs, although there are short trenches on ore beds from 
place to ])lace in addition to these. The three ferruginous beds in 
this strip comprise a lower siliceous bed, a middle shaly bed, and 
an upper thin bed. The lower bed, which may be as thick as 3 
feet 6 inches, where soft, is reported to yield only 45 percent of 
iron and would not grade into a good hard ore at depth. The 
middle bed, ranging in thickness from 3 feet, 6 inches to 4 feet, 



'Butts, Chas., Geology of Alabama, Geological Survey of Alabama, Special Report 14 
•vith latest geologic map, 1926. 
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10 inches is in reality a ferruginous shale. The analysis of ore 
reported by ^IcCalley from the Laney openings presumably was 
made on material from this bed. The upper seam, not more than 
10 inches thick, is of good quality but too thin to be worked under- 
ground. If it were feasible to obtain some soft ore from the beds 
in this strip the ])roblem of transportation would not be insur- 
mountable as the distance by road to Coosa River at Greensport 
from Dodds Gap is about 4J'2 miles, and from the Seaboard Air 
Line at Ohatchee it is about 7 miles. The Louisville and Nash- 
ville Railroad passes through Colvin Mountain in a tunnel south 
of Rock Springs, and is thus not far from the old Laney openings. 
The nearest blast furnace is at Gadsden, only about 10 miles from 
Rock S])rings via the above-mentioned railroad. 

Resume of iron ore reserve in the Greens Creek-Colvin 

Mountain area 

The approximate length of outcrop of iron ore beds 2 feet or 
more thick on Greens Creek Mountain between Dodds Gap and 
Walker Gap and a short distance on Colvin Mountain near Rock 
Springs is about 1 mile, or 5,280 feet. The average width of work- 
able ore down the dip is placed at 400 feet. The average thickness 
of the ore bed appears to be about 2.9 feet. The estimated total 
quantity of recoverable soft, semihard, and hard ore appears to 
be approximately 813.000 long tons. 
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BROWNS VALLEY 

(Plate 1) 

General Statement. — A long, narrow, northeast - southwest 
trending valley has been developed by stream erosion along an anti- 
clinal axis in northern Alabama and southern Tennessee. Ten- 
nessee River flows south west ward in this valley from South Pitts- 
burg, Tenn., to Guntersville, Ala., entering the valley from the 
gorge it has cut through the nearly flat rocks of Walden Ridge, 
nr Sand Mountain, in Tennessee below Chattanooga, and leaving 
it abruptly at (iuntersville where it swings northwestward into 
another area of nearlv flat rocks. The northeastern, or Tennessee 
portion of this long, narrow anticlinal valley is occupied by 
Sequatchie River, which flows southwestward into Tennessee 
River; southwest of Guntersville it is occupied by Browns Creek, 
flowing northeastward into Tennessee River, and from this creek 
is derived the name applied to the whole of the valley in Alabama. 
Browns \'all<'y has a total length from the head of Brown's Creek 
northeastward to the Alabama-Tennessee line of about 75 miles 
and a width generally of 4 to 5 miles It extends across portions 
of the Stevenson, Scottsboro, and Gadsden quadrangles. The 
Southern Railway extends through Browns Valley between 
Bridgeport and Scottsboro. Below Scottsboro supplies are trans- 
ported largely via Tennessee River. 

The geologic structure of Browns \^alley is such that the 
rocks on the southeast side of the anticline lie in normal sequence 
tind di]) at moderate angles to the southeast, while the rocks on 
the northwest side have for long distances been faulted so that 
the older rocks have been brought up against the younger rocks 
or slightly thrust over them. The Red Mountain formation crops 
out apparently in an unbroken strip, except where buried by river 
alluvium, along the southeast side of the valley from the Alabama- 
Tennessee State line to the head of Browns Vallev near Brooks- 
ville. beyond which toward the southwest there are inliers of the 
formation along the axis of the anticline near Blountsville and 
l»lount Si)rings. Its outcrop is marked for the most part by a 
low ridge or a line of low knobs. As a result of faulting this 
formation has been buried on the northwest side of Brown's Valley 
from the State line nearlv to Scottsboro. From Scottsboro south- 
westward the formation apparently outcrops on the northwest side 
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Partial section of Red Mountain formation in the Ny2 NE]4 s'^c. 2, T. 1 S., 

R. 9 B., near the State line 

(M. L p. 284) 

Ft. 

(7) Limestone, ferruginous limestone; in thin ledges; 
one of the ledger near the top is the 
ore seam, about - - - — - 80 

(6) Ferruginous limestone, the **big ore seam," dip 

about 20' SE - . 8-10 

(5) Debris, soil with loose pieces of yellow calcar- 
eous sandstone 20-25 

(4) Soil - 50-60 

(3) Red streak - - 1 

(2) SThale, yellow - 4-5 

(1) Red streak - - 4 

Analyses (see p«ige . No. 1) showed a content of 19.67 per 
cent of metallic iron in the "top ore seam," which was 10 inches 
thick. The ''hi.ef seam," the ferruji^inoiis limestone, showed only 
1.12 per cent to 2.45 per cent of metallic iron. 

Traverses between the State line and Carpenter along the 
ridge containing rocks of the Red Mountain formation indicated 
that the nearest ap])roach to a seam of ore was a hard ferruginous 
sandstone, 3 to 4 inches thick of dark red color, but carrying only 
a low ]HTcentage of metallic iron. 

Partial section of Red Mountain formation southeast of Carpenter Station, 

in the NIV% sec. 11, T. 1 5*., R. 9 B. 
(M. I, p. 285) 

Ft. In. 

(18) Loose fossil chert; nodules about the size 
of one's fist, covering completely the 
steep portion of hill 40-50 

(17) Shale, yellowish and in beds; loose, flaggy, 

ferruginous sandstone and chert, about 150 

(16) Ferruginous limestone, hard and very fos- 
siliferous, the "big seam"; dip 15** to 
20° SE. About 4 
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(15) Debris, siliceous limestone; debris with 

loost pieces of hard ferruginous lime- 
stone and layers of siliceous, dirty yel- 
low limestone. About - 20 

(14) Sandy or siliceous limestone; generally 
weathered to yellow sandstone, the 
limy matter having been leached out; 
shaly near bottom 3 

(13) Debris 5 

(12) Sandy or sih'ceous, dirty yellowish limestone 1 

(11) Debris 4 

(10) Sandy or siliceous, dirty yellowish lime- 
stone, a little ferruginous in places 3 

(9) Debris, about - - 20 

(8) Limestone, gray, hard and fossiliferous; 

breaks up into irregular lumps 4 

(7) Debris - 3 

(6) Limestone, in hard layers 2 to 4 inches 

in thickness 1 6 

(5) Debris 4 

(4) Limestone, like (8) - 6 

(3) Debris, alternating with layers of sandy or 
siliceous dark yellowish ashy gray 
limestone . 15 

(2) Soft "ore," shaly, visible to a thickness 

of about 10 

(1) Debris - - 
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An analysis of material from No. 16. the "big" seam/' showed 
only 1.91 per cent metallic iron. 

Partial section of Red Mountain formation northeast of Bridgeport, 
in the NJr^i XlSli sec. 15. T. 1 5.. R. 9 H. 

(M. L p. 287) 

Ft. 

(11) Loose fossiliferoiis chert -. 

(10) Shale, limestone: j»reenish yellow calcar- 
eous shale with thin seams of very 
hard siliceous limestone, about 35 

(9) Red loam, a sandy clay 20 

(8) Ferruginous limestone, variegated, very 

fossiliferous 4 

(7) Red loam 5 

(6) Sandstone, dark gray, with small red 

flakes, visible 1 

(5) Red loam - 5 

(4) Limestone, shaly and fossiliferous and of 

light dove color, visible 1 

(3) Red loam 6 

(2) Sandstone, dirty grayish color, weathers shaly .. 15 

(1) Limestone, blue and dove Cv^lored, massive. 

shaly and fossiliferous - 15 

Partial section of Red Mountain formation southeast of Bridgeport, 
in the SIV14 SlVy^ see. 21. T. 1 .9.. R. 9 E. 

(M. L p. 287) 



Ft. In. 

(7) S'andstone, yellowish, in thick blocks 3 

(6) Red "ore.'' shaly . . 6 

(5) Debris, about 1 6 

(4) Limestone, ferruginous, with splotches of 

good ore. the "big seam" 3 

(3) Debris and yellow shale 20 

(2) Limestone, hard, gray, fossiliferous ... 4 

(1) Shale - 

In the XF,^4 S\\ ' a sec. 21, T. 1 S.. R. ^) K.. th- *'upper" and 
"big" seams were noted about 50 feet ai)art with the ^andy" seam 
about 30 feet lower. Xone of the seams carries more than a few 
per cent of iron. 
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Widow Creek. — Tennessee River crosses the outcrop of the 
Red Mountain formation below JJridj^eport and flows on the south- 
east side of the rid^c for a distance of about 4 miles, crossing back 
lo the northwest side near the mouth of Widow Creek. On the 
Island Creek Ferrv road both the "biir" and *\sandv" seams out- 
cro]). A specimen from the **bii;" seam collected by C. W. Hayes 
in 1888 durinji;;^ the survey of the Stevenson quadrani^le. north o£ 
Island Creek i'*erry is a chocnlate-colored ferruginous, highly fos- 
>ilifer()us limestone. 'J'hin films and lenses of finely granular 
hematite are scattered throuj^di it, but the content of iron probably 
would not exceed 5 per cent. (Set- analysis Xo. 245*^2, page 315.) 

Partial scctii-)n of Rnl Moutitaiu formation j/>i t-.' the mouth of IWidou' Creek, 

iu the ^-/f'i xii]i sec. 1, r. 2 S.. R. 8 li. 



(M. I, p. 289) 



Ft. 



(4) IJnicstonc, siliceous .-iikI a Httk* lcrruKinc)U> 

the *'big seam" 4 

(3) TVbris _ _.. 3 

(2) Limestone, ferruginous, massive, with irregular 

prominent sandy streaks or seams 5 

(1) Limestone, hard, gray, in beds 2 to 3 feet in 

thickness; forms a bluff . 30 

The lalt'.t observations of the Red -Mountain formation in 
this vicinity were m^ide by the two authors of this report on June 
27, 1942. .\t tbis time an outcroj) in a cliff facing southeast toward 
Tennessee River was seen (See Imi^. K^A ) which showed the fol- 
lowing section : 

Sccfinn of fcrrutjnious part of h'ni Mounlain formation on northivcst bank of 
Trtmrssrc /\*/7v/' ahout I _. mile alnnv mouth of lildozc Creek. 

Ft. In. 

Soil 

Limestone ... 36 

Limestone, massive, ferruginous . 3 3 



to 

3 6 



Limestone, fossiliferous. becoming shaly in 
lower part . 

Soil and debris ... 

Dip about 10' S. 45 K. 
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In general the thickness of the ferruginous bed measured as 
indicated above but in one place at which the ferruginous condi- 
tion extended uj) into the limestone beds above the total thickness 
of ferruginous material reached 4 feet to 4 feet 2 inches. The 
ferruginous bed probably corresponds to the "Big Seam**, No. 4, 
of the section above cited from McCallev. 



The dip of the rod: indicates that these beds may also crop 
out near the toj) of the northwest slope of the ridge. The surface 
there is covered but several slabs of ferruginous limestone, partly 
altered t limonite, were noted on that slope. In view of analysis 
R. 5. p. 315, this material is not valuable as an iron ore or as 
fluxing stone. 

Fabius. — On the southeast side of Tennessee Ri\.r :;nd below 
Cai)erton Ferry some thin, loose fragments of ferruginous lime 
stone were noted, and it was rei)orted by old settlers that thni 
seam> of very red "dye stone" occur in this vicinity, ])ieces of 
which were used UKiny years ago to dye thread and yarn. It is 
probable that the material so used was the leached outcropping 
material from ferruginous limestone beds pretty much all of which 
was gathered uj) for the purpose of making dye stuffs. A section 
of an outcro]) south of Sl:evenson by McCallev i, :*s follows: 
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Partial section of Red Mountain formation in the Xll'li NIV% sec. 8, T, 3 5"., 

R. 8 E. 

(M. I, p. 290) 

Ft. In. 

(8) Debris; soil with loose pieces of very hard 
dirty yellow sandy or siliceous limestone, a 
little ferruginous in places and has nu- 
merous cavities lined with quartz cry- 
stals. This debris extends down to a 
bench covered with a growth of red 
cedar - - 35 

(7) Limestone, sandy, dirty yellowish gray, and 
debris; the limestone is in layers with 
the debris between them 40 

(0) Debris 50 

(5) Ferruginous limestone, "big seam," forms 

bluff 12 

(4) Debris of loose rock and soil, believed to 

cover principally a yellowish shale 30 

(3) Limestone, grayish yellow 1 6 

(2) Limestone, ferruginous, carries less iron 

than (5), contains sandy seams that 
stick out prominently from the weath- 
ered outcrops, especially from the 
lower 8 feet . - 15 

(1) Debris; to river bottom 15 

All analysis showed that the ferruginous limestone of No. 5 
in the section contained 2.86 per cent metallic iron. A more de- 
tailed section of the ferruginous limestone. No. 5 of the above 
section, is as fcjllows : 

Section of ferruginous limestone in the XlVy^ 5*H'J4 sec, 8, T. 3 5"., R. 8 E. 

(M. L p. 291) 

Ft. In. 

(4) Shale, reddish and clayey, with seams of 

ferruginous, hard limestone that break 

up into rough, friable lumps 4 to 5 

inches in diameter 1 1 

(3) Ferruginous limestone; a limy ore. the "big 

seam," hard, granular, and friable, 

breaking up into coarse lumps or balls 2 

(2) Ferruginous limestone, less ferruginous 

than (3) 12 

(1) Debris 
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An average sample of about 40 pieces taken from bed No. 
3 of this ferruginous limestone showed 3.36 per cent of metallic 
iron. 

Coffeys Ferry. — Exposures of Red Mountain formation in a 
hill about 1 12 miles northeast of Coffevs Ferrv showed shale, 
sandstone, and ferruginous fossiliferous limestone, about 1 foot 
thick, but no iron ore. 

l^Voni the mouth of Widow Creek nearly to Coffeys Ferry, a 
distance of 10 miles. Tennessee River flows on the northwest side 
of the ridge containing the Red Mountain formation. Just above 
Coffeys Kerry the river cuts through the ridge again and its 
course for llie next 18 miles, or to Larkins Landing, in the Scotts- 
boro (juadrangle. is on the southeast side of the Red Mountain 
outcrop. W)tliing riclier tlian ferruginous sandstone and lime- 
stone has been observed in tl\is strip of the formation. The "Red 
Hills." northeast and southwest of the road leading to Coffevs 
Ferry from the northwest contain shale of the Red Mountain 
formation with thin beds of dark red ferruginous sandstone con- 
taining streaks al)out 1/8 inch thick in which an appreciable pro- 
])ortion of iron oxide is visible. 

Bellefonte Island.- ( )ne-half mile north of Ijcllefonte Island 
McCalley noted the following section : 

Section of "big scam," near Bellefonte Island, in the .VHM sec. 33, T. 3 S., R. 7 B. 

CM. I. p. 2^3) 

Ft. 

(4) S.indy or siliceous liinestont*; nia>*^ivc, con- 

^i^tinp of iiitcrstratificd irregular sandy seams 
that are prominent and separated from each 
other by thinner seams of purer limestone .. 8 

(3) Loose black ferruginous sand or soft black 

ferruginous sandstone - - 4 

(2) Ferruginous limestone: hard and compact, shaly 

in places . 7 

(1) Debris - -- - 

In the same vicinity a little to the southwest of the point 
where the above section was made a test ])it about 20 feet deep 
was dug in search of ore. .Aj^parently only yellowish and red 
shale was found. 
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Scottsboro Bridge. — Outcrops. of the Red Mountain formation 
were examined on the roads leadings to the abandoned Sublette 
and Hales Ferries and near the new bridge over which State 
Highway No. 35 crosses Tennessee River. Only yellowish shale 
marked the outcrop of the Red Mountain formation here. About 
3 miles southeast of Scottsboro near the west edge of the Steven- 
son quadrangle the following section was measured by McCalley : 

Partial section of Red Mountain formation in the NlVli SB% sec. 4, T. 5 S., 

R. 6 B. 
(M. L p. 297) 

Ft. 

(3) Ferruginous black sandstone and sand and yel- 
low shale, in interstratified scams 20 

(2) Shale, yellow 8 

(1) Limestone, gray 

On the south bank of Roseberry Creek, about three-([uarters 
of a mile from the mouth, McCalley noted an outcrop of ferru- 
ginous limestone in three streaks, each 2 inches to 3 inches thick 
separated by interstratified seams nf shale about 3 feet each in 
thickness, and he regards these as representing the "big seam.' 
Other streaks of feiruginous limestone also outcrop lower in the 
formation. P>elow the mouth of Roseberry Creek he observed the 
following section : 

Partial section of Red Mountain formation in the NEY^ N\V% sec. 17, T. 5 S., 

R. 6 B, 
(M. I, p. 298) 



Ft. In. 



(6) Shale, yellow, with interstratified streaks of 

loose ferruginous sand 8 

(5) Ferruginous limestone, hard - 3 

(4) Sliale, yellow . - 1 

(3) Ferruginous, loose black sand 5 

(2) Limestone, yellowish-gray, flaggy . 4 

d) Ferruginous black sandstone debris 30 



In the gap of the low ridge 1 mile north of Section Ferry, 
shale of the Red Mountain formation is exposed in a ditch 100 
feet northeast of the road, but no ferruginous material is visible. 
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On ihc road to the al)aiulonecl Caldwell Kerrv vcllowish shale of 
the Red Mountain formation is well exposed northwest of the 
ridge. The shale dii)s \y to 15"^ toward the southeast and con- 
tains a streak of soft red hematite, 1 inch to 4 inches thick. The 
creek shows much iron rust. 

Between ihe location of the abandoned Caldwell Ferry and 
Larkins Landing some float pieces of ferruginous sandstone have 
been noted and the ferruginous limestone, or **big scam, outcrops 
in two strata as shown by the following sections by McCalley: 

(a) Section of "bUj scam" in the XEy^ SEl^i sec. 19, T, 5 5*., R. 6 H. 

(M. I, i>. 299) 

Ft. 

(4) KiMTujiinoiis linustone, hard 2 

(3) Shaks yellow 3 

(2) KerruKinous liincstonc, hard 4 

(1) Sliak-, yellow 

(b) Section of "hit, scam" in the \H]4 SB] a sec. 19, T. 5 S., R. 6 E. 

(M. I, p. 299) 
(Ah(uit 7S yards southwest of location of section (a)) 

Ft. In. 

(5) Debris 

(4) Kerriif;inou> limestone, bard, forms bluff .. 5 

(3) Debris 1 6 

(2) Ferruginous limestone, liard and compact, 

forms bluff 5 

(1) I)ebri> 

An average sam])Ie consi>ting of about 25 pieces of more or 
less fei-ruginous limestone taken l)y McCalley from beds 2 and 4 
in each oi" the :.bo\e two sections showed on analysis 9.y^ j^er cent 
of metallic iron (Page 314. analysis Xo. 2). 

Larkin Landing. -Xear the west bank of Tennessee River 
about one-cjuarttT of a mile above Larkin Landing the foUowin^f 
section was measured : 
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Partial section of Red Mountain formation in the SIV]4 SE]/i sec. 19, T. 5 S., 

R, 6 H. 
(M. I, p. 300) 

Ft. 

(5) Ferruginous limestone 11 

(4) Debris 3 

(3) Ferruginous limestone .. 3 

(2) Debris 3 

(1) Bluff of limestone, siliceous, and in upper part a 

little ferruginous; and shale, siliceous and 

variegated forming interstratified seams in 

the limestone ..„ 80 

The upper limestone bed is reported to be the most ferrugin- 
ous of the three. The general dip of the beds in this locality is 
about 20° S. 40'' K. 

The Red Mountain formation is crossed about yi mile above 
Larkins Landing by the Tennessee River, wbich bends to the 
west and swings nearly across the valley. In this vicinity in 
places the bedded rocks are obscured by deposits of loam and 
flinty gravel. Northeast of the landing the Chickamauga lime- 
stone extends from river level to the top of the hill, with a dip of 
7° to 10° S. 40° to 45° E. Fine examples of ripple marked lime- 
stone are exposed just above the river. In the hills about 1 mile 
northeast of the ferrv the Red Mountain formation contains thin 
seams of very ferruginous sandstone, but no true iron ore. 

Langston. — Just northwest of Langston the following section 
was made by McCalley: 

Sections of "big seam" in the SIV% SB]4 sec. 35. T. 5 S., R. 5 E. 

(M. I, p. 301) 

« 

Ft. 

(6) Sandstone 

(5) Ore (?) - 4-5 

(4) Debris; holding piece of dark sandy ore . . .. 12 

(3) Limy or hard ore 5 

(2) Ore, bluff, does not carry over 10 per cent of iron . 5 
(1) Debris 

It is unfortunate that the term "ore" should have been used 
in connection with anv of these beds. 
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\V(*sl of Langston the Rod Mountain formation is exposed 
in a narrow outcrop area on the northwest sloj^e of the rid^^e. and 
contains a seam of soft, dirty ore. 11 inches thick, dippinij toward 
the scnitheast. In the southern part of the Pcottshoro quadrang"le 
below I.angstf)n and the northern part of the Gadsden quadrangle 
the exposures of the Red Mountain formation consist largely of 
yellow fissile !-hale carrying thin seams of dark red, very ferrugin- 
ous sandstone in the upi)er half. In one place these seams aggre- 
gate v^ feet to 4 feet thick but are parted by limy beds. Under a 
field lens this ferruginous sandstone a])pears to be composed of 80 
to 90 per cent of fine, rounded to subangular quartz grains, coated 
and cenuMited bv hematite. One bed about 4 feet thick, containinj^: 
some ferruginous matter, probably !McCalley's "big seam." was 
noted. A section bv McCallev near the Ilillian store is as follows: 

Section of "middle or hifj seam," in the northeast corner of the SB^4 A^Hj4 

sec. 20, T. 6 S., R. 5 H. 

(M. J. p. 338) 

Ft. 

SliaK'^, yellowish . . 

(4) Ore, hard, limy . 4 

(3) lu'iTiii^inous limestone 6 

(2) I)el)ri< ... . 4 

( 1 ) FerniKiiious limestone ..... 8 

'Plic most ferruginous bed wa> Xo. 4 and bed 1 was the least 
fcrrugint)U^. An analysis of an average samj^le collected by Mc- 
Callev con.-isting of about 25 j)ieces from the upper 14 feet of the 
**big >eam" showed only about l.Sl j)er cent metallic iron. In 
lhi> >anie x'icinity at a higher altitude McCalley found an outcrop 
of the "i<)]t ^eani" 8 inches thick, an average sample of which 
showed 1.^.25 per cent metallic iron (p. 314. analysis 3). Another 
average sample from the up])er 14 feet of the **big scam,'* also in 
sec 20. showed 4.7 ])er cent metallic iron. As this bed is traced 
to the >onlh\\est it i> found to change but little in general char- 
acter, varying frr)ni ])lace to place in thickness and content of iron, 
but nowhere carrying sufficient iron to l)e regarded as an ore. 
In the XW , SiC'i >ec. .SO, T. 6 ?.. R. 5 !•., the upper 4 feet of 
the "big seam" \\a.- observed t(» be the nio-t ferruginous part of 
the bed, juicl on analy-is it ])roved t*) carry 11/).^ ]H*r cent metallic 
iron (p. 314, analysis 4). 
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Meltonsville. — One-half mile northwest of Meltonsville, shale 
and sandstone of the Red Mountain formation are exposed in an 
old road, but no ore was present either in place or as float. The 
following section was made by McCalley in this vicinity: 

Section of "big seam'* in the northwest comer of sec. 1, T. 7 S,, R. 4 E. 

(M. L p. 341) 

Ft. In. 

(7) Sandstone, yellowish and massive 

(6) Ferruginous limestone, hard and massive - 4 

(5) Debris . - - . 3 

(4) F^erruginous limestone, hard and massive 

with interstratified sandy streaks; forms 
bluff - _ -- 6 

(3) Sandy ore, soft and friable, well leached — 1 6 

(2) Debris - 3 

(1) Ferruginous chert, limestone - 

An average sample from the ferruginous limestone beds 4 
and 6 of the a])ove section showed 5.32 per cent metallic iron, 
and an average sample of the "top seam," which in this locality 
is about 8 inches thick, showed, according to McCalley, 12.69 per 
cent metallic iron (p. 314, analysis 3. Southwest of Meltonsville 
McCnllcy observed the following section: 

Partial section of Red Afountain forfnation in the NEl^i SlVl4 ^^c. 11, T. 7 S., 

R.4B. 
(M. L p. 343) 

Ft. In. 

(8) Ferruginous limestone, "top seam" 8 

(7) Limestone, yellowish, sandy, slabby .-.-.. 45 

(6) Sandstone, massive, in blocks — .. 4 

(5) Ferruginous limestone, shaly in places 3 

(4) Shale - - 6 

(3) Ferruginous limestone, massive; forms bluff 8 

(2) Shale, yellowish - 5 

(1) Sandy ore in soft streaks interstratified 

with shale 3 

An average sample of the ferruginous limestone Nos. 3 and 
5 showed on analysis 8.07 per cent metallic iron. McCalley states 
that the ui)])tT stratum of the "big seam" outcrops in the SWj4 
NEJ4 sec. 15. T. 7 S.. R 4 E., as a 5-foot bluff, an average sample 
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of which showed on analysis 16.93 per cent metallic iron (p. 314, 
analysis 6). 

Buck Island. — The Red Mountain formation is crossed again 
by Tennessee River at Buck Island and from there nearly to 
Guntersville, a distance of about 4 miles, the river flows south- 
east of the ridjj^e. Xear the river the following section was made 
by McCallev : 

Partial section of Red Mowitain fonnation in Tennessee River bluff in the 

XBli SBy^ sec. 19. T. 7 .S'., R. 4 H. 
(M. I, p. 344) 

Feet 

(6) ?aiKlstone, yello^vi^h and reddish 

(5) Ferrii|?inou> liinostoiie. siliceous 5 

(4) Kerriiv:in<ni- limestone, v.itli irrcji^iilar iiitcrstrati- 

lied >andy >trcak> -10 

(3) Fcrrnj^inoiis linie>itone. massive anrl j^ranular. a 

little -lialy on top. iorni< the main hliiif 20 

(2) Limestone. a>hy mray, breaks np usually into 

irrei^iilar pieces thontrh somelimeN into >hihs, 
cherty in idace^ ... 35 

(1) Lime>tone. yellu\vi>h uray. arjj:il1aceous 

Only 2.3S per cent metallic iron was f(Hin<l in the ferruginous 
limestone In-ds 3 to ^> inclusive. It appears possible that McCalley 
has here included ft-rruj^inous limestone beds belonging to the 
Chickamauga lime>tone. The next section toward the sr>iithwest 
measured by McCalley is as follows: 

Partial section of Red Mtnintain formation in the XII' [ .\7:'4 sec. 30. T. 7 S., 

R. 4 E. 
(M. I. p. 34<0 

Ft. In. 

(7) FerruLjinnii^ limest«.^nc led^e 6-8 
('») Sliale. ycllnwi-li 1 6 

(5) Ferrnj^inon^ lime-tone led^jt 8 

(4) Shale and thin hrddtd sandstone, ycllowi-li 20 

(3) Sandstone. ma>>ive. yellow 10 

(2) Sandy ore or ferrnirinon> sand -tone. ^(U't. 

or well leached .5 

(1) Ferrii}^inon> i^rray linu stone, granidar. 

thoiij^h hard and cnmpact with calcite 
streaks and speck- .20 
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The metallic iron contained in the ferrug-inous limestone No. 
1 amounted to only 1.96 per cent. A section of the "top seam'* by 
McCalley is as follows : 

Sectiou of "top sdiw." in the southzvest corner of sec. 30, T. 7 S., R. 4 B. 

(M. L p. 347) 

Ft. In. 
(5) PVrriiginoiis Inicstone ledge - 6 

(4) Debris _ - 1-1^ 

(3) Ferruginous limestone, ledge 6 

(2) Limestone, yellowish and sandy - - 3 

(1) Ferruginous limestone - 6 

The lowest limestone. No. 1, is more ferruginous than (3) or 
(5). In this vicinity, southeast of '*North" the "Rockwood" or 
Red Mountain formation appears to have been mapped in the 
("ladsden folio too far toward the northwest. The Chickatnauga 
limestone* here extends r.lmost to the southeast border of the ridge 
and probal ly l^is been mapped partly as "Rockwood." or Red 
Mountain formation. No ore was found in a good section exposed 
by a creek tliat cuts nearly through the ridge. ^Vfanganiferous 
chert of the Fort Payne chert was noted here. 

Gun*:er5:ville. — On the northwest side of the ridge at Gunters- 
villc there- is a guod exposure of a large i)art of the Red Mountain 
i<!nnatii)n. A section as given by McCalley is as follows: 

Partial section of Red Mountain formation at Gnntersville 

(M. I, p. 348) 

Ft. In. 

(^)) Devonian shale . .. 

(8) Shale, sandstone, yellowish; shaly, dove- 
colored limestone; and very hard ferru- 
ginous limestone in thin irregular 
streaks 25 

(7) Ferruginous limestone ledge 6 

(^)) Debris: doubtless covers shale . 1 6 

(5) Ferrugnous limestone ledge 1 

(4) Yelli^wish shale and sandstone with 

ill pl.Tces a massive gray siliceous 

limestone - . . 50 

(3) Ferruginous limestone, shale . 20 

(2) Shale, limestone, debris 45 

(1) Limestone, argillaceous, with reddish and 

pinkish ferruginous splotches, "calico 

rock" 20 
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A more detailed section of the "big seam" as given by Mc- 
Calley is as follows : 

Section of ''middle or big seam" at Guntersville 
(M. I, pp. 348-349) 

Ft. 

(3) Ferruginous, black sand and clay in 

interstratified streaks - - - 8 

(2) Shale, argillaceous, yellowish and bluish . - .- 6 

(1) Ferruginous, loose black sand with shale in 

streaks near bottom - - 6 

Analyses of average samples of the ferruginous limestone and 
ferruginous sand, derived by the leaching of ferruginous, siliceous 
limestone, from this locality cited by McCalley showed 11.72 per 
cent and 22.75 per cent metallic iron respectively (p. 314, analyses 

7 and 8). The last percentage is the highest per cent of metallic 
iron yielded by the "big seam" at any point in Browns Valley. 

Two ferruginous beds crop out on the north side of a ravine 
in the ridge in the northwest part of Guntersville, one about 1 foot 

8 inches thick and another about 5 feet thick 4 or 5 feet below the 
smaller one, both belonging to the "big seam." In detail they 
consist chiefly of alternating seams of hard and soft ferruginous 
sandy material ranging generally from one-half inch to 4^4 inches 
thick, although a thickness of 8 inches w^as noted in one soft seam 
and of 11 inches in one hard seam. The soft seams probably 
represent the weathered edges of the more argillaceous layers 
w^hile the harder ones are the more siliceous. The color of the 
material is dark brownish-red due to specks and streaks of hema- 
tite and limonite. Some limy beds containing streaks of fine- 
grained hematite of the "flaxseed'* type also are present. These 
exposures evidently represent those given in the preceding section 
by McCalley. The ferruginous bed is full of finely comminuted 
fossil remains and is typically of the Red Mountain formation. It 
seems to represent an unusual thickness and higher percentage of 
ferruginous material than is normal in Ih'owns Valley, but its con- 
tent of silica and alumina is so high as to rule it out of considera- 
tion as an iron ore. The thinner ferrucjinous bed. 1 to 2 feet thick, 
crops out also on the south side of the ravine where some prospect 
cuts have been made, and it may be traced up the slope of the 
ridge toward the west. 
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About 3 miles southwest of Guntersville the Red Mountain 
formation lies on the west slope of the ridge and consists mainly 
of shale. A few seams of thoroughly leached ferruginous sand- 
stone, 1 inch to 2^ inches thick are exposed in a ditch at the side 
of the road. The dip is 16° toward the southeast. Crusts of 
limonite were noted in the limestone area toward the northwest. 

Sidney. — In the next township southwest of Guntersville and 
across the ridge from Sidney on the northwest slope of the ridge 
the following section was made by McCalley : 

Partial section of Red Mountain formation northwest of Sidney in the 

NW% NWM sec. 12, T, 9 S., R. 2 B. 
(M. I, pp. 350-351) 

Ft. 

(11) Ferruginous soft sandstone in two prominent 
ledges separated by ferruginous limestone 

seam 14 to 16 inches thick 4 

(10) Limestone, shaly, dull yellowish, ledge 4 

(9) Shale, yellowish, with thin sandstone 20 

(8) Limestone, roughly weathered, a dull ashy color 
though in places a little ferrug^inous, top of 

"middle" or "big seam" 5 

(7) Shale - - 8 

(6) Limestone, gray, with prominent sandy streaks, in 
places almost a sandstone on the weathered 
outcrops, bottom of "middle" or "big seam" . 20 

(5) Limestone, gray, hard - — 20 

(4) Limestone, argillaceous, dull yellowish gray with 
reddish or ferruginous splotches, top of 

**calico rock" - — 7 

(3) Shale, ferruginous — 5 

(2) Limestone; like (4) bottom of "calico rock" 7 

(1) Limestone, a little argillaceous and ferruginous; 

in alternate layers with debris — 5 

"Trenton or Pelham" limestone, of a dull ashy 
blue color, with a growth of red cedar. 

As shown in this section there is nothing that could be re- 
garded as an ore of iron. None was seen by the writer and an 
inquiry of residents in this locality failed to bring any reports of 
the presence of ore seams of any importance. About 3 miles north 
of Big Spring the Red Mountain formation is thin and uncon- 
formable on the Chickamauga limestone and shows no ore, but 
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Section of Red Mountain formation on the so^ithcast side of fhowns J 'alley about 
lJ/< miles zvest of fowler. Blount County, in the SFl. corner sec 32, T. 9 S., R. 2 E- 

(M. I, p. 377) 

Ft. In. 

Devonian, hlack shale 

(16) Shale, yellowish . . - -. 20 

(15) Limestone, about - 50 

(14) Ferruginous sandstone ledge - 3 

(13) Limestone, flaggy, yellowish . - 30 

(12) Ferruginous limestone, in places quite and 

in other places not at all ferruginous . - 6 

(11) Debris, doubtless covering shale .... 2 

(10) Ferruginous limestone; like (12) . 4 

(9) Debris, doubtless covering .-hale .. 2 

(8) Limestone, more ferruginous than (10) 

and (12) . . 6 

(7) Debris, doubtless covering shale 4 

(6) Ferruginous limestone . .. — . 8 

(5) Debris, doubtless covering shale . ... 1 

(4) Ferruginous limestone . .. .. 8 

(3) Limestone, ashy gray ... . . . 20 

(2) Shale, sandstone; yellowish .. -. . 35 

(1) Limestone, shale, about 90 

Pelham or Trenton limestone 

Approximate total thickness of formation, 260 ft. 

Head of Browns Valley. — .\ road from Brooksville to Summit 
around the head of Browns Vallev is mainlv over Red Mountain 
formation, which consists mostly of beds of shale and thin sand- 
stone lyin^ nearly flat. No traces of iron ore were observed on 
this road. 

Section <d Red Mountain formation at head of Browns Valley, in Blount County, 

in the SH]/4 see. 14. T. 10 S.. R. 1 E. 
(M. L p. 379) 



Ft. In. 



(9) Debris 

(8) Ferruginous sand; visible 

(7) Shale, yellowish 

(6) Ferruginous sand 

(5) Shale, yellowish 

(4) Ferruginous sand 

(3) Shale, yellowish 

(2) Ferruginous sand — . 

(1) Shale, yellowish 



1 




3 




4 




1 


6 




6 


1 





1 


2 



. t. •. 
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Northwest border of Browns Valley 

On the northwest side of Browns Valley, as has been stated 
before, the outcrop of the Red Mountain formation is badly broken 
and cut out for long distances by faulting; in fact it does not 
appear at the surface anywhere between the State line and a point 
about 2^^4 miles northeast of Scottsboro. 

Drilling near Stevenson. — Data obtained from drill holes is of 
interest here if the drill penetrates rocks of the Red Mountain 
formation. In 1912-1914 a hole was drilled for oil in McMahon 
Cove about 2^ miles north of Stevenson and V/z miles northwest 
of the Nashville, Chattanooga & St. Louis Railroad. The total 
depth of the drill hole is reported to have been 3180 feet. It start- 
ed near the base of the Bangor limestone. According to the verbal 
report of the driller, 70 feet of black shale (Devonian) were passed 
through at depths of 475 feet; ^2 feet of pink limestone (631 to 
663 ft.) : and 90 feet of very red limestone containing a seam of 
iron oxide or paint rock somewhere within (663 to 753 ft.). At 
about 670 feet a pocket of gas was encountered. Below^ the red 
limestone there was mainly limestone, and below that there was 
dolomite with chert to the bottom of the hole. At 1190 feet, a 
sandstone 20 ft. thick was reported to contain salt water. No oil 
was found and the exact records and samples from the hole are 
reported to have been lost, but it appears probable that a thin bed 
of ferruginous material underlies this locality. The Red Mountain 
rocks are cut out by faulting along the northwest border of the 
vallcv all the wav from the State line to the vicinity of Scottsboro. 



/■i>i 



I he rocks of the Red Mountain formation, where exposed on 
the northwest side of Browns Valley, are tilted steeply toward the 
northwest, or overturned in places so that they dip toward the 
southeast, and the ferruginous beds arc not identical with and can 
not be correlated satisfactorily with the beds on the opposite side 
of the valley onh' 4 or 5 miles distant. This contrast is similar 
to that between the beds of red ore on the southeast and northwest 
borders of the Birmingham Valley.* 



^Burchard, 1^. F.. and Butts, Charles; Iron ores, fuels, and fluxes of the Binmiig^luuBl 
district, Ala.: U. S. Geol. Survey Bull. 400, p. 40, 1910. 
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Columbus City to Summit. — A few sections by McCalley will 
serve to sliow the character of certain of the outcrops of the Red 
Mountain formation on the northwest side of Browns Vallev, from 
northeast of Columbus City to Summit Mountain at the southwest 
terminus of Browns Vallev : 

Section of Red Mountain formation near Guntcrs old landing, Marshall County, 

in the northeast corner of sec. 27, T. 6 S., R. 4 B. 

(M. I, pp. 354-355) 

Ft. In. 
Devonian, black shale 

(U)) Sandstone, n blocks, dark bluish gray, most 

probably Devonian . 2 

(15) Shale, clayey, greenish - -— 4 

(14) Debris 1 2 

(13) Limestone, shaly, argillaceous, dull ashy 

gray with irregular reddish and green- 
ish streaks and splotches, interstrati- 

fied with shale — .-- 4 

(12) Shale, greenish - 3 

(11) Limestone, shale, slabby, bluish green in- 

terstratified with thin sheets of green- "*■ 

ish shale 4 

(10) Debris . - - - 30 

(9) Limestone, argillaceous and shaly, of a dark 

greenish tinge 15 

(8) Slialc. argillaceous, dull greenish gray 50 

(7) Debris, about - ... 30 

(6) Shale, argillaceous, yellowish or straw color 

with black splotches between laminae.. 20 

(5) Debris, about _ , 150 

(4) Limestone, argillaceous, greenish gray, 

alternating with debris 5 

(3) Debris 6 

(2) Limestone, argillaceous, dull greenish gray 

with reddish or ferruginous streaks, the 
"calico rock" 5 

(1) Limestone, argillaceous, dull greenish gray 

streaks interstratified with hard blue 
streaks, Trenton or Pelham limestone 30 

Partial section of Red Mountain formation about 3 miles north of Guntersville, 

in the SIV]4 SE% sec. 22, T. 7 5*., R. 3 B. 
(M. I, p. 353) 

Ft. 

(4) Shale, ferruginous sand 15 

(3) Shale, yellowish - 14 

(2) Ferruginous sand, loose 5 

(1) Shale, yellowish 
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Pnrli/j! sccti- r of Red Mountain formation soiitlnci'st of Gmttcrsz'illc, in the 

Xli'li jrr. 16. r. 9 5".. R. 2 E. 
(M. I, p. 352) 

Ft. In. 

(4) Shale, yellowish .. - 10 

(3) Ferruginous sand, with thin clayey 

streaks near top 15 

(2) Shale, yellowish - - 1 6 

(1) Ferruginous sand . .- 4 

Only one analysis is cited l)y ]\lcCalley oi fcrrujyinous ma- 
terial from the northwest strip of the Red ^Mountain formation in 
Browns Valley. An average sample from a bed of loose black 
fernt^inous sind about 25 feet thick in the S\V34 NWVj sec. 25, 
T. 8 S.. R. 2 K.. about 6 miles southwest of Guntersvilh, showed 
8.47 per cent met'.llx iron and nearly 71 ])er cent of silica (p. 314, 
analysis 9). 

Section of Red Mountain formation on the northzvest side of Hrozcns J'alley, on 

southeast side of "Tozu'er or Sutntnit Mountain" in Blount County, 

the SE\i SfJi sec. 36, T. 9 S., R. 1 R. 

(M. I, p. 378) 

Ft. 

l)-'irnau, hlae/c shale 

(12) Shale, sancLstoiie, iron ore; shale is yellowish and 

.crruginous. sandstone is flaggy, and iron ore 

is scaly and in thin streaks in the shale . . 15 

(11) Shale, iron ore; ore is specular-like, though on 

weathering it heconies scaly; occurs in thin 

streaks in shale - 10 

(10) Limestone, slabhy 25 

(9) Ferruginous limestone, gnarly, very slightly 

ferruginous in most strata - .. - 20 

(8) Limestone, sandstone; limestone is flaggy and 

changes gradually into the underlying slahby 

and flaggy sandstone, about — 50 

(7) Limestone, gray _ 12 

(6) Ferruginous limestone, very slightly ferruginous . 6 

(5) Limestone, debris - 35 

(4) Ferruginous limestone; visible -- 1 

(3) Limestone, debris - - -- 10 

(2) Ferruginous limestone; like (6) 3 

(1) Limestone, gray - 45 

Pelham or Trenton limestones .,■ 

Approximate total thickness of formation. 232 ft. 
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A few o1:scrvations were made in the course of the present 
sur\cy at various places along the northwest strip of Red Moun- 
tain formation in Browns Valley but nowhere was it possible to 
find any red iron ore. Southw'est of Scottsboro deposits of red 
iron loam containing a little rounded gravel obscure the underlying 
rocks in places. These loams and gravels strongly resemble de- 
posits of the Coastal Plain that are common farther south and wes\ 
hut they probably represent deposits that have been distributed 
by Tennessee River. Northeast of Columbus City, the Red Moun- 
tain formation is in a vertical attitude and has probably been partly 
cut out by a fault. There is a little ferruginous sandstone present, 
but no iron ore. 



Tl.e strip of Red Mountain formation from W'arrenton nrjrtli- 
cast to Tennessee River show^s onlv as vellow and red cb,v, and 
1 mile south of Warrenton yellow shale dipping steeply toward 
the northwest shows in the road. A strip of Red Mountain forma- 
tion is shown on the geologic map of the Gadsden quadrangle 1 
mile north of Diamond. The rock consists of contorted yellow to 
red shale and clay dipping steeply northwest and is evidently 
partly buried in a fault. Some fragments of dark reddish ferrugin- 
ous sandstone and limonite were strewn about the surface but 
no red ore was seen. Southwest of Red Hill a hook-shaped area 
of Red Mountain formation is indicated on the geologic map of 
the Gadsden quadrangle. The formation here consists of yellow 
to red clay with fragments of sandstone, but debris of Fort Payne 
cb.ert from the neighboring hill obscures nearly all else. Exposures 
are i)oor toward the southwest. East of Summit onlv vellowish 
to purplish shale marks the area of Red Mountain formation. Be- 
tween Summit and Brooksville there are good exposures of the 
Red Mountain shale and thin sandstone and the overlying Chatta- 
nooga shale. The beds are nearly horizontal and crop out con- 
tinuouslv around the head of Browns Valley as indicated on the 
av: ilable geologic maps but no traces of iron ore are visible. 

The following table summarizes the available analyses pub- 
lished by McCalley of the most ferruginous beds of the Red Moun- 
tain formation that crop out along Browns Valley. The first 8 
analyses are of material from the southeast strip of the formation 
and the ninth is from the northwest strip about 6 miles southwest 
of Guntersville. 
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Analyses of the most ferruginous beds in the Red Mountain formation outcropping 

in Browns Valley, Ala. 



Locality 


Author- 
ity-a 


Fe 


SiOj 


CaO 


P 


1 


XJ^ NE^l sec. 2. T. 1 S., R. 9 E 


MI, 284 

MI, 300 

MI, 338 

M-I, 340 

MI. 343 

MI, 344 

MI. 349 
MI. 349 

MI, 353 


19.67 

9.39 

13.25 

11.65 

12.69 

16.93 

11.72 
22.75 

8.47 


4.76 

5.15 

16.62 

26.01 

28.09 

16.34 

27.56 
' 51.91 

70.79 


34.05 
37.04 
28.41 
31.34 
25.50 
29.47 
26.01 


.447 


2 


NEJ4 SEJ4 see. 19, T. 5 S., R. 6 E 


.335 


3 
4 

S 


NE. cor. SEK NEK sec. 20, T. 6 S.. R. 5 E. 
XE. cor. NWj:; SEJ4 sec. 30, T. 6 S., R. 5 E. 
XW'.I SE^4 sec. 2, T. 7 S.. R. 4 E 


.296 
.232 
.200 


6 


SW^i XE'4 sec. 15. T. 7 S.. R. 4 E 


.372 


7 
8 


C South of Tennessee River on northwest 

/ side of ridge from Guntcrsvillc 


.479 
.684 


9 


SWli XWJI sec. 25 T. 8 S., R. 2 E 




.396 











a — McCalley, Henry, Report on the valley regions of Alabama, Part I, The Tennessee 
Valley Reg^ion: Alabama Geol. Sur., 1896. 



The following table summarizes six analyses of ferruginous 
beds on the southeast side of Browns Valley made bv Dr. R. S. 
Hodges, of the Geological Survey of Alabama and two by the 
U. S. Bureau of Mines. 



Two additional analyses are given of specimens of slightly 
ferruginous limestone from Browns Valley tested in the labora- 
tories of Emerson B. Poste at Chattanooga, Tenn. 
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Analyses of jcrnigiuous beds in Red Mountain formation, southeast side Broums 

Valley 



No. 

Sample 



IfOcality and description of sample 



Fe 



Insol. 



CaO 



Remarks 



I 
R-16 i West bank, Tennessee River about J^ 

I mile north of Coffeys Ferry, in Sec. 

I 23. T. 3 S., R. 7 E. 

I Ferruginous, siliceous limestone, 

R-1 Ferruginous, fossiliferous limestone 

Upper from top of hill at site of Williams' 

house, west side Tennessee River 

below south end of Buck Island. 

Red Mountain formation about 100 

feet above base. 

R-1 Ferruginous limestone from lower 

Lower part of Red Mountain formation west 

side Tennessee River below south end 

of Buck Island. 

R-2 Soft, siliceous "ore" from 7-foot bed 

in northwest part of Guntersville 

R-4 Ferruginous, sandy limestone from 

prospect slope southwest of Gunters- 
ville in SW54 sec. 10, T. 8 S., R. 3 E 

24583 Slightly ferruginous limestone from 
Tennessee River near Stevenson 

24592 Slightly ferruginous limestone from 
Tennessee River near Bridgeport 

R-5 Massive ferruginous bed sectioned J4 

mile above mouth of Widow Creek, 
page 294. 







1 

1 


3.64 


4.31 


i 
49.03 


10.54 


6.07 


42.42 


1.41 


11.92 


46.67 


22.29 


59.26 


0.41 


7.50 


21.91 


34.90 


1.66 


8.57 


46.97 1 


2.51 


7.35 


48.66 


14.33 


46.00 


15.27 



I 



Cf. Analysis 
16-B, page 



Cf. Analysis 
7-B, page 



Cf. Analysis 
2B, page 



Cf. Analysis 
4- A, page 



Insoluble is Silica. 
Phosphorus, 1.35% 



I 



The absence of iron ore from the Red Mountain formation in 
Browns Valley has been shown in the preceding sections. In his 
description of the geology at the head of Browns Valley McCalley' 
states that the full thickness of the Red Mountain formation, 225 
to 275 feet, can be seen in many places on both sides of the valley. 
The shale, limestone, and sandstone strata are ferruginous in 
places, *'though not enough so to be valuable as iron ores,'* and 
the weathered outcrops are nothing more than ferruginous sand- 
stone and loose ferruginous sand that doubtless represent weath- 
ered ferruginous limestone. He notes that the strata on the north- 
w'est side of the valley dip more steeply and are weathered and 
broken to a greater extent than on the southeast side of the valley 
and also that the strata on one side of the valley differ in certain 



^McCalley, Henry, Op. cit., p. 376. 



n6 IROX OKK OF XORTHHAST ALABAMA 

particulars from lliosc on the opposite side. McCalley ascribes 
these variations to differences in weathering rather than to dif- 
ferences in original de])Osition, which seems to be the more likely 
explanation. 

It may at first appear that a great deal of fruitless work has 
been done in following out the exposures of Red Mountain forma- 
tion in P>rowns X'alley and the earlier records thereon in this 
l)resenl study only to arrive at negative conclusions concerning 
the possil)ility of find'ng iron ore in the area. In justification of 
this course it should he stated that geological investigations are 
carried on prim aril v to get facts, whether thev be favorable or 
unfa\ oiable to the occurrence of mineral resources. If the facts 
show, as they do in tiiis instance, that the beds of low-grade iron 
(;re that iire present on the borders of the Lookout Mountain 
syncline <'c'tcriorate and disa])])ear toward the northwest some 
ineffectual pros])(*cting and much hopeless investment of money 
in alleged "iron ore land" may be saved. The writers maintain 
that prevention of unwise investment is an important function of 
work in economic geology as well as the indication of promising 
fields for de\e]o])ment. 
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INVESTIGATIONS BY TENNESSEE VALLEY AUTHORITY 

A practical demonstration of the significance of geological 
fact finding was made by the geologists of the Tennessee Valley 
authority prior to the flooding of the Guntcrsville Reservoir. This 
reservoir extends up the Tennessee River from the Guntersville 
Dam, northwest of Guntersville, Marshall County, Alabama, to 
the Hales Bar Dam near Jasper, Marion County. Tennessee, a 
distance of about 80 miles. 

Prior to the flooding of the Guntersville Reservoir it w^as 
deemed advisable by the officials of the Tennessee Valley Author- 
ity to ascertain what valuable minerals might be present on or 
below the surface or along the borders of the area to be flooded. 
The detailed study was carried on by geologists and engineers of 
the Authority and certain consulting geologists in cooperation 
with the United States Geological Survey and the Geological Sur- 
vey of Alabama. Most of the field work with reference to iron 
ore was done in late 1938 and early 1939, so that the data gathered 
are generally more recent than those acquired directly in the 
preparation of this Special Report, and it is most fortunate that 
they have been made available for presentation herewith. 

The geologic work of the Tennessee Valley Authority com- 
prised the measurement of a number of detailed geologic sections 
of the Red Mountain formation wuthin the reservoir area and at 
these places samples of material were gathered for paleontological 
studies and chemical analyses. Drilling was done in order to ob- 
tain a complete section of the formation within a small area be- 
cause many of the surface exposures were partly obscured by 
debris. (See Fig. 15). As in the work of the Federal and State 
geological surveys little or no ferruginous material worthy of the 
name of iron ore was found and where the percentage of iron was 
of interest the thickness and extent of the beds were too small to 
warrant commercial development. Sixteen of the geologic sec- 
tions in the Alabama part of the reservoir and chemical analyses 
of the ferruginous beds are given on pages 325-333 of this report. 

The geologic sections were prepared by Robert M. Ross and 
Cecil B. McGavock, geologists of the Water Control Planning De- 
partment of the Tennessee Valley Authority. Paleontological 
studies led Mr. Ross to decide that the upper, or **Clinton," part 
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of the Silurian Red Mountain formation, which is the important 
iron-ore bearing part of the formation in the Birmingham Dis- 
trict is not present in the Guntersville Reservoir area. Some of 
the lower part of the Silurian system, consisting of beds of Rich- 
mond age below, and of Medina (Brassfield) age above is present 
in the Guntersville Reservoir area, but happens not to be rich in 
iron in this area nor has iron ore been found in its outcrops 
farther west in Alabama. According to determinations by other 
geologists certain beds of red iron ore in Greasy Cove and Shin- 
bone Ridge, which lie farther east in Alabama, and the iron ore 
at Rockwood, Tennessee, are of Brassfield age, to which also the 
Irondalc iron ore "scam" of the northeastern part of the Birming- 
ham District has been assigned.^ 

It may be that the iron ore beds of Brassfield age in Greasy 
Cove and Shinbone Ridge are higher in the stratigraphic section 
than the beds in the Guntersville Reservoir. They may never 
have been deposited in the latter area, or if they were once present 
they may have been removed by erosion in pre-Mississippian time. 
The discovery by Ross that the true **Clinton" iron-bearing beds 
of the Birmingham area are not present in the flooded area will 
have an important bearing upon the valuation of the land if any 
such question should arise in the future. 

'i'lie following heretofore unpublished paper is, therefore, 
quoted herewith by permission of the Tennessee Valley Authority 
and of Mr. Robert M. Ross, the author. 



^Personal communications from K- O. Ulrich and Charles Butts of the U. S. Geological 
Survey. 
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PALEONTOLOGIC CORRELATION OF THE MEMBERS 

OF RED MOUNTAIN FORMATION IN THE 

GUNTERSVILLE RESERVOIR 

Robert M. Ross 

INTRODUCTION 

Preliminary studies of the Red Mountain formation in the 
region of the Guntersville Reservoir convinced the writer that only 
the lower members (Richmond and Brassfield) were present. No 
evidence of the overlying Clinton member, which composes the 
bulk of the formation at Birmingham, could be discovered. The 
numerous mineral damage claims, based on the alleged presence 
of workable iron ore in the Red Mountain formation, to which 
the Tennessee Valley Authority is subject, gave particular signifi- 
cance to the apparent absence of the Clinton. At Birmingham, 
three of the four beds of ore which are present — including the 
Big Seam, which is the only one now being worked — are in the 
Clinton. The contention that valuable ore exists in the Gunters- 
ville Reservoir rests, in a large measure, on the assumption that 
the ore-bearing strata at Birmingham continue north beneath 
Sand Mountain and reappear in the Sequatchie Valley. Accord- 
ingly, if the absence of the Clinton here were conclusively estab- 
lished, this argument would be completely invalidated. 

Under these circumstances, it was felt that a careful paleon- 
tologic study with a view to making definite, well-founded corre- 
lations of the members of the Red Mountain formation in the 
Guntersville Reservoir would be well w-orth while. This investi- 
gation was made by the writer during the latter part of April 1939, 
and is the subject of the present report. 
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Lithology of the Red Mountain Formation 

The formation is litholoj^ically divisible into two easily-dis- 
tinqui-licd member? in the Sequatchie Valley. The lower is 
ordinarily composed of red. crystalline, massively bedded, often 
sandy limestone and soft, fissile, greenish-gray, calcareous shale. 
The limestone is ferruginous and fresh samples sometimes ccintain 
as much as 11 percent iron. Where the rock is weathered and 
the carbonates have been renuived by leaching, the ])ercentage of 
iron ri-c> considerably, of course. In some localities, as in the 
vicinitv of Buck Island, the lower member is almost entirelv 
limestone, while in north Ounlersville, near Ilaney Chapel, and 
at certain other places, the greenish shale predominates. 

At the top of the member is a light gray, hard, calcareous 
-and -tone from two to six feet thick. It i- ordinarily fine grained 
but orca>ionally becomes coarse. When leached it beccMucs porous 
and a>-nni("s a brown cokn*. and this is its usual a])pearance in 
natural outcrops. The bed is of widespread occurrence, stands 
out prominently in (jutcrops. and serves as an excellent kev bed 
when stratigraphic work is being done on the Red Mountain. It 
wa> fouTid in thirteen of eighteen sections measured in the reser- 
voir area and was very likely represented in some of the remaining 
five, since the ex])osures in several were broken by large covered 
intervals. This sandstone and the red. ferruginous limestone are 
the rji-tinguishing f<"ature> of the lower member. The limestone 
i- typical nf tlie Richmond in Al:il)ama and Tennessee. The lower 
member varies from about M) to 70 feet in thickness. 

The u]>per meml)er con<ist> mainl}' of soft, fissile, greenish- 
gray calcareous shale. Throughout a considerable portion, how- 
(•v('r, the lime content i^ high enough to ])roduce a grav, tbin- 
beddc-d. >labl)y. siliceous limestone. At m<)st ])oints there is a 
thin, km] streak of ferruginous material in the ui)per half o\ the 
nicnibcr. ivcjldi.sh tints may sometimes be found through a ten- 
foot tlii("knes> of rock, although seam< l>earing a])precial)le per- 
centages of iron are never more than five or six inches thick, in 
the rc'^ervoir area. Just to the north, at Inman, Tennessee, the 
seam increases to a five-foot ore bed which was, at one time, ex- 
tensively worked. The thin ferruginous seam, like the sandstone 
bed at the top of the lower member, is very useful as a horizon 
marker. It appeared in ten of the eighteen measured sections. 



INVESTIGATIONS BY T.V.A. 321 

its horizon was covered in six, and it was definitely absent in only 
two. The thickness of the upper member is from about 100 to 140 
feet. 

The Red Mountain formation is underlain by the Chickamauga 
limestone. The top beds of the Chickamauga are sometimes of 
Trenton age and sometimes of Maysville. In cither case they are 
of gray or bluish-gray, thin bedded limestone which is usually 
distinguished from the basal red, massive limestone of the Red 
Mountain without difficulty. Overlying the Red Mountain is the 
black, hard, fissile Chattanooga shale which is quite distinct from 
anything below it. 

During the winter of 1938-39, very detailed stratigraphic in- 
vestigations were made by Mr. C. S. Blair, Consulting Geologist, 
C. B. McGavock, Jr. Junior Geologist, and the writer. Eighteen 
sections of the Red Mountain, including every large exposure 
which could be found in the reservoir, were examined and meas- 
ured. Most of these sections are appended under Summary and 
Conclusions, pp. 324-333. (Figs. 14, IS.) 

Paleontologic Correlation 

Nearly all the fossils studied were collected from the Bridge- 
port Ferry Section, about two miles southeast of Bridgeport, on 
the road to the ferry. The Red Mountain is very much more 
fossiliferous here than at anv other known localitv near the reser- 
voir. The section is also very favorable for use in correlation in 
that nearly all the formation, as well as its contacts with the 
underlying Chickamauga limestone and the overlying Chatta- 
nooga black shale, is exposed, and the sandstone bed in the lower 
member and the ferruginous seam in the upper are present. Fossils 
were collected from three zones. The first was in a limestone bed 
about the middle of the lower member, the second was in the 
limestone immediately below the sandstone stratum which lies at 
the top of the lower member, and the third extended through the 
?hale-streaked limestone of the upper member. The section fol- 
lows : 
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Bridgeport Ferry Section 

Thickness (feet) 

Chattanooga black shale 

Red Mountain formation 

Shaly. siliceous limestone. S'omewhat fossiliferous 

(Zone 3) 30 

Reddi^ll, fcrruKinous limestone ..- 0.5 

Thin-bedded, siliceous, somewhat fossiliferous lime- 
stone. Streaked with greenish-gray shale and 
contains a little chert. (Zone 3) 45 

Greenish-gray, soft, fissile shale 30 

Brown, fine-grained, porous sandstone 2 

Gray or reddish, coarsely crystalline, thick-bedded 

limestone. Abundantly fossiliferous in some 

places. (Zone 2) 10 

Fissile shale, weathering greenish or yellowish 15 

Reddish, coarsely crystalline, thick-bedded 

limestone. (Zone 1) . 4 

Greeni^h-gray shale, siliceous limestone, and brown, 

porous sandstone interbeddcd 20 

Sandy shale, weathering greenish and yellowish 10 



Chickamauga limestone . 

The following' fossils were foiiiul in Zone 1 : 

Coral— 

Sft'cf^tclasnia nisticiini l>illin.i^s 

Brachiopods — 

Rafini'siinina altcniata poiidcrosa L'lrich 
RJiipidomclla sj). (?) 

Strcptclasma rusticum is an index fossil of the Richmond fonna- 
tion. Rafiucsquuiu altcniata poudcrosci is tyi)ical of the Maysville; 
it may be that a few of the species persisted on into the overlying 
beds or, pcrhaj)s, the l^ridgeport specimen was a very large example 
of Raf in esq ulna altrrnala. which is a connnon Richmond fossil. A 
specific identification of RJupidomcUa was impossible as only one very 
poor fragment of a specimen was found. Several species occur in 
the Richmond. 
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Zone 2 produced the following fauna : 

Coral— 

Streptelasma sp. 

Brachiopods — 

Dalmanella meeki Miller 
Di nor this car ley i Hall 
Leptacna richmondensis Foerste 
Rhynchotroiia capax Conrad 
Hebcrtella sinuata Hall 
Stropheodonta sp. (?) 
Eridorfhis cf. rogersensis Foerste 

All these forms, with the exception of Eridorfhis rogersensis, are 
characteristic of the Ixichmond. Dalmanella meeki, Dinorthis carleyi, 
Lcptaena richmondensis, and Rhynchotrema capax are index fossils. 
Eridorfhis rogersensis is an Eden fossil. It is possible that the spe- 
cies carried over into a later time or that the specimens from Bridge- 
port represent a slightly different form, although they occur abundantly 
and appear identical to E. rogersensis. 

The fauna from Zone 3 follow: 

Corals — 

Favosifes favosa s Gold fuss 
Sfrepfclasma sp. 

Brachiopods — 

Heber fella fans fa Foerste 

Sowerbyella prolongatus Foerste 

Lcptaena rhomboidalis Wilckens 

Dalmanella sp. 

Whitfieldella sp. 

Eridorfhis cf. rogersensis Foerste 

Favosifes favosus is characteristic of the Brassfield formation, 
although it is not confined to it. The Sfreptelasnta present appeared 
to be S. hoskinsoni, which is a Brassfield index fossil, but the available 
specimens were not good enough for a positive identification. 

Hebertclla fausta and Sowerbyella prolongatus are index fossils 
of the Brassfield, while Leptaena rhomboidalis, Dalmanella, and 
Whitfieldella are likewise characteristic of it. 
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Summary and Conclusions 

Every fossil found in Zones 1 and 2. with a single exception, 
is known to occur in the Richmond formation, and five are index 
fossils. The lower member of the Red Mountain in the Gunters- 
ville Reservoir area is undoubtedly of Richmond age. 

The fossils of Zone 3, also with one exception, are all typical 
of the Brassfield, two of them being index fossils. The upper 
member of the Red Mountain, therefore, represents the Brassfield 
formation. 

The Clinton, which is the only important ore-bearing mem- 
ber at Birmingham, is not present. The correlation of a typical 
Red Mountain section (the Buck Island section), near Gunters- 
ville, with a composite section from Birmingham is shown on an 
appended drawing. (Fig. 14.) A profile of the Buck Island drilling 
illustrating the method by which the complete Buck Island section 
was obtained, is also appended. ( I'^ig. 13) As a consecjuence 
of the Clinton's absence, no ore equivalent to the Birmingham ore 
(except the Irondale seam, which is not worked now) can exist in 
the vicinity of the Guntersville Reservoir. 

Additional proof of the Clinton's absence is provided at Inman, 
Tennessee, where crinoid buttons with scalloped margins occur 
in the ore bed, only a few feet below the Chattanooga black shale. 
According to Ulrich those buttons, or stem plates, are confined to 
strata of Brassfield age.* 



^Adams, Butts. Stephenson, and Cooke; Goilngv of Alabama. Special Report No. 14 
1926, p. 141. I 1 "! 
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Fig. 14. Geologic sections of Red Mountain formation at Birmingham 
and Guntersville. 
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Geologic Section 
Bridgeport Ferry— S 20. T \ S, R9 E 



Ft. 



Chattanooga Shale 

Red Mountain Formation 

Limestone, slabby, siliceous, shaly, fossiliferous. 30 

Limestone, shaly, fcrruj?inous 0.5 

Limestone, slabby, siliceous, with shale and a little 

chert, fossiliferous 45 

Shale, green - 30 

Sandstone, fine, brown, porous ._ 2 

Limestone, coarse crystalline, some is ferruginous; 

fossiliferous . 10 

Shale, greenish-yellow - 15 

Limestone, coarse crystalline, ferruginous, massive... 4 

Shale, siliceous limestone, brown, porous sandstone. 20 

Shale, greenish-yellow, sandy 10 

Chickamauga Limestone _ _ 

Geologic Section 
Coffee Fcrry-^ 23. T 3 S, R 7 E 

Ft. 

Eroded and covered 

Red Mountain Formation „ 

Limestone, ferruginous, coarse crystalline, massive.. 20 

Covered-short gap 

Sandstone, fine porous, brown thin bedded; Shale 

and brown shaly limestone 20 

Chickamauga Limestone - 

Geologic Section 
Sublet Ferry Ga(>—S 18, T 4 S, R 7 E 

Ft. 

Chattanooga Shale 

Red Mountain Formation „ 

Shale, olive with a few thin limestone beds 50± 

Limestone, sandy 1 

Shale, greenish-yellow, well exposed _. 60-70 

Limestone, sandy, crystalline, weathering to sand- 
stone, coarse, porous, brown 25 

Sandstone and Shale, fine, porous, brown _. 5 

Chickamauga Limestone 
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Geologic Section 
McQuinns Perry—S 26, T 4 S, R 7 E (?) 



Ft. 



Covered _ 

Red Mountain Formation 

Shale, yellow and green „ 100 

Sandstone, coarse, brown, porous, weathered, some 

is ferruginous _ 6 

Shale, brown 2 

Sandstone, fine, porous, brown _ _ 5 

Chickaniauga Limestone - 



Geologic Section 
E. Scottsboro Highway—S ZA,T A S,R6 E 

Ft. 

Top covered 

Red Mountain Formation _ 

Sliale, green with siliceous limestone beds in 

upper part _ 75 

Shale, ferruginous clay 2J^ 

Shale, green 3 

Clay, ferruginous, porous - 3 

Shale, green with ferruginous sandstone beds - 6 

Shale, green 15 

Sandstone, weathered, porous, coarse, derived from 

sandy limestone - 20 

Chickaniauga Limestone — _ 

Geologic Section 
Near Rosebcrry Cr.—S S, T 5 S, R 6 E 



Ft. 

Top covered _ 

Red Mountain Formation . 

Shale, green, occasional exposures - 100^ 

Sandstone, weathered, porous, brown, coarse in top, 

fine in bottom, derived from Limestone 10-15 

Chickaniauga Limestone _ 
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Geologic Section 
Larkins FerryS 2S, T 5 S, R 5 B 



Ft 



Covered 



Red Mountain Formation 

Shale, green, with thin limestone beds. Estimated 100 

Base partly covered 

Limestone, ferruginous, crystalline, massive, 

variable thickness 6-20 

Shale and Limestone — , 3 

Chickamauga Limestone _ 

Geologic Section 
Kirbytown Gap—S 20, T 6 S, R 5 B 

Ft. 

Chattanooga Shale - 

Red Mountain Formation - 

Shale, green - - 10 

Limestone, shaly, with ferruginous streaks 2 

Shale -..-^ 15 

Covered - 100 

Shale, green _ _ 30* 

Limestone, slightly ferruginous, coarse crystalline, 

sandy - 10 

Limestone, banded gray and green, crystalline, sandy 10 

Chickamauga Limestone 

Geologic Section 
Haney Chapel Gap-^S \\,T 7 S,RAB 

Ft. In. 

Red Mountain Formation _— 

Limestone, ferruginous, shaly ._ 11 

Shale, green 60-70 

Limestone, porous, sandy, ferruginous, 

weathered - _ _ 1 

Shale, green — _ 1 

Limestone, porous, sandy, ferruginous, 

weathered _ -. I 

Shale, green 4 

Limestone, soft, sandy, ferruginous, 

weathered _ 4 

Shale, green 20 

Covered ~ _ 
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Geologic Section 
Haney Chapel 2—5* 15, T 7 S, R 4 B 

Chattanooga Shale 

Red Mountain Formation — « 

vShale, mainly covered, limestone float. 



Ft. 



slabby, siliceous 70 

lyimestone, siliceous, slabby 3 

Limestone, dense ferruginous 1 

5>halc and limestone — 5 

Limestone, ferruginous — 154 

Shale, green, limestone, slabby 45 

Sandstone, porous, brown 2 

Limestone, medium grain, low ferruginous 4± 

Shale, green, some limestone, slabby — 45 

Limestone, coarse crystalline, sandy - 5 

Chickamauga Limestone 



Geologic Section 
Suck Island, E.—S 15, T7 S,RAB 



Ft. 



Chattanooga Shale 

Red Mountain Formation 

Shale, greenish, mostly covered* 50 

Shale, green with thin bedded siliceous limestone 25 

Limestone, ferruginous, siliceous . _ 1}4 

Limestone, thin bedded, shaly, fossiliferous _.. . 10-15 

Shale, greenish-gray 40-50 

Sandstone, fine, brown, calcareous . — _. 3 

Limestone, massive coarse crystalline, ferruginous 6 

Covered _ 



Geologic Section 
Buck Island, U'.—S 19, T 7 S, R 4 B 



Ft. 



Chattanooga Shale 

Red Mountain Formation _ _ _ 

Shale, grccnish-gray. calcareous 20 

Limestone, gray with shale 6 

Shale, greenish-gray, calcareous with interbedded 

limestone - 30 

Limestone, slabby and shale 5 

Limestone, ferruginous, mottled — 54 

Limestone, slabby and shale - 10 

Shale, greenish-gray, calcareous 50 

Sandstone, fine, brown, calcareous 6 

Limestone, coarse crystalline, ferruginous, massive 20 

Limestone, coarse crystalline, sandy, ferruginous 30 

Limestone, gray, coarse, sandy _ 5 

Chickamauga Limestone — _. 
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Geologic Section 
Pendleton HoUozxhS 30, T 7 S, R 4 B 

Ft. 

Chattanooga Shale 

Red Mountain Formation 

Shale, green, mostly covered _ 35-40 

exposures - 75± 

Sandstone, brown, porous 2 

Interval, covered 

Limestone, coarse crystalline pink, massive, 

gray and sandy at base _ _ — 20^ 

Chickamauga Limestone 

Ferruginous bed, brown, porous, weathered, fossils... 0.5 

Shale, green and Limestone, slabby, scattered 



Geologic Section 
lusk Hollow— S 25, T 7 S, R 3 B 



Ft. 



Chattanooga Shale 

Red Mountain Formation 

Shale, covered - :- — 20-25 

Limestone, thin bedded with shale streaks, fossils 20 

1'' - 2" limestone, ferruginous, irregular _ 

Limestone, thin bedded with shale — 15-20 

Shale, green — 40 

Sandstone, porous, brown 2 

Shale, green — 10-15 

Limestone, massive bedded, dense, ferruginous, 

stained, with Limestone, light, sandy, 

crystalline at base — — — 15-20 

Covered 

Chickamauga Limestone 
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Geologic Section 
N. Giiniersznlle—S II, T B S, R 3 B 

Ft 

Covered _ 

Red Mountain Formation 

Shale, Rreenish-yellow 40 

Sandstone, porous, brown 4 

Limestone-shale partings, weathered, ferruginous 2 

Shale, green _ 6 

Limestone, porous, soft, sandy, ferruginous, 

weathered -. 7 

Limestone, thin, shaly, fossiliferous 3 

Shale, greenish _ 40 

Limestone, coarse crystalline, sandy _ -_ 8-10 

Chickamauga Limestone _ 



Geologic Section 
Carlisle—S 10, T S S, R 3 E 



Ft. 



Chattanooga Shale _ 

Red Mountain Formation ..— _ 

Shale, green 30 

Limestone, shale, ferruginous — _ _ 2 

Shale, green, mostly covered 60 

Sandstone, porous, brown, calcareous 5 

Shale. Limestone, ferruginous _ — 2 

^lalc, soft green 6 

Limestone, ferruginous _ 3 

Shale, green _ _ 6 

Interval, mostly covered 35± 

Chickamauga Limestone _ 
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Analyses of ferrughtous beds in Red Moiintoin formation in Guutcrsz'illc Reservoir, 
reading from northeast to southwest. Analyses made by Tennessee Valley Authority 



Sample 
No. 



Locality and Description 



Fc 



Percent 
SiO 



CaO 



2 I 



Remarks 



21-A 

17- A 

16-D 
16-C 
16-B 
16A 
12-B 

12-A 

11-A 

10-A 

8B 
8A 
7B 
7-A 

1-A 
IB 

IC 



2-A 
2B 

4-A 

4B 



Best material from 5 -foot bed at top of lower 
Red Mountain (just below sandstone bed) 

near Jasper, Tenn 

Bridgeport Ferry. Best material in lower 
Red Mountain formation, from bed just below 

sand stone bed 

Coffey Ferry. Representative of highest 

limestone bed, 3 feet thick „ 

Coffey Ferry. Representative of next to 

highest limestone bed, 3 feet thick ^ 

Coffey Ferry, Representative of next to 

lowest limestone bed, 3 feet thick 

North of Coffeys Ferry. Representative of 
lowest end of ferruginous limestone, 2 feet thick 
Scottsboro Highway. Channeled from bottom 
ferruginous bed 3 feet thick; very weathered 

material ^ 

Scottsboro Highway. Channeled from top fer- 
ruginous bed 2 feet thick; very weathered 

material - 

About 100 yds. S. of safety harbor at Larkins 
I Ferry. Representative of ferruginous limestone 

3 feet thick at top of bluff 

Kirbytown Quarry. Representative of top 4 
feet, weathered portion of red bed at top 

of quarry 

Haney's Chapel Gap. Best "ores" from 

lower bed _ 

Haney's Chapel Gap. Channeled representative 

of lower 3-foot bed; very much weathered 

East of Buck Island. Upper "ore" streak, 

4 inches thick, from Brassfield strata 

East of Buck Island. Representative of more 
than 4 feet vertical extent ferruginous lime- 
stone just below sandstone 

Near house on Williams place at Buck Id. 
From 2-foot ferruginous stratum at top of knob; 
Buck Island. Representative of more than 20 
feet vertical extent, non-sandy ferruginous 

limestone just below sandstone 

Buck Island. Representative of 30 feet verti- 
cal extent of snndy, ferruginous limestone 
just below that from which sample 1-B came. 
Bed is almost at base of Red Mountain 

I formation — 

I Safety Harbor. N. Guntersville. Weathered 

! "ore" just beneath sandstone stratum 

North Guntersville. Channeled from 7 -foot 
"ore" bed about 6 feet below bed from which 

sample 2-A came 

Glover mine. Carlisle place. Representative 
of entire vertical extent of 3 -foot ferruginous 

bed 

Glover mine. Carlisle place. Best, unwcath- 
ered "ore" ; taken from dump of slope 



7.92 

1.67 
4.13 
2.45 
3.68 
4.58 

127.01 

22.54 

8.26 

10.41 
25.89 
22.54 
10.97 

10.15 
12.04 

3.24 



3.68 
8.93 

21.65 

6.70 
11.05 



3.92 


45.74 


5.12 


49.22 


3.62 


48.56 


1.96 


51.60 


2.02 


50.94 


1.60 


50.20 


31.16 


trace 


37.90 


trace 


2.14 


47.42 


79.52 


0.62 


51.84 


1.44 


43.84 


3.14 


18.32 


25.64 


4.68 


43.34 


6.44 


39.00 


3.20 


51.48 


44.50 


27.62 


69.22 


trace 


52.86 


0.42 


20.62 


36.45 


4.94 


42.74 



334 IRON ORE OF XORTHKAST ALABAMA 



PLATEAU COUNTIES 



General Statement 



In connection with the study of the iron ore of the Red Moun- 
tain formation in northeast Alabama the problem of the occurrence 
of ore below the plateau country is of interest and importance 
from both commercial and scientific viewpoints. Relatively little 
has, however, been ascertained along this line. The avenues of 
approach lo the question are (1) comparative studies of the out- 
crops of the ore-bearing formation from southeast to northwest, 
and (2) studies of the records of drill holes that penetrate the Red 
Mountain formation. 



The character of the outcrops of the Red Mountain formation 
from southeast to northwest is indicated in the descriptive data 
given in preceding chapters. The several outcropping strips of 
the formation are shown in Plate 1, but in this illustration the 
ore is classified only as to thickness. In a broad generalization 
as to the physical character of the ore-bearing formation it might 
be stated that beginning with the Lookout Mountain synclinal 
axi.s the ore beds and their inclosing rocks tend to become more 
siliceous toward the southeast and more calcareous toward the 
northwest. The Red Mountain formation, it has l)een shown, does 
not extend far toward the southeast, the Heaver Creek-Greens 
Creek-Colvin Mountain ridge on the northwest border of the Coosa 
coal field constituting the southeastern limit of the formation as at 
present mapped. 'J'oward the northwest the Red Mountain forma- 
tion has been recognized as far as the northern border of Alabama 
in Lauderdale and Madison counties and therefore it is fair to 
presume that it underlies the plateaus between the areas of out- 
crop. This a-^^suniption can not, however, be extended to the beds 
of nvv themselves, for northwestward from Lookout Mountain the 
outcropping ore is found to progressively deteriorate. For in- 
stance, in AX'ills X^alley the Red Mountain, or southeast strip of 
outcrop, contains good iron ore in many places, but on the north- 
w^est side of the valley it is not so good, and in Browns Valley, 
20 to 25 miles toward the northwest, there is little but ferruginous 
limestone present, and in the outcrops in Lauderdale County the 
formation is thin and entirely of limestone without containing any 
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markedly ferruginous beds. Butts^ states that the Red Mountain 
formation, except the ore-bearing Clinton part, underlies Tennes- 
see River Valley. 

Unfortunately for the present study few holes have been 
drilled solely to gain information concerning iron ore. For the 
areas of most importance in the present study, viz., Lookout, 
Sand, and Rlount Mountains, there are almost no definite, or well 
authenticated, drill records. These areas are of greater impor- 
tance from the standpoint of ore occurrence than the areas farther 
\ve<it ])ecause thev are bordered bv the Red Mountain formation 
and theoretically constitute extensive basins which might hold 
reserves of ore for future exploitation, through local but unknown 
thickening of the ore beds, although the known outcrops of the 
becis themselves do not indicate attractive thicknesses or quality 
of hard ore. Most of the deep drilling that has been done in 
northern Alabama has been for the purpose of exploring for 
petroleum and such drilling would naturally be done in areas of 
anticlinal structure rather than in basins, and also since the 
Paleozoic rocks in which it was hoped to find petroleum are prin- 
cipally of Mississippian and Pennsylvanian age comparatively few 
holes were drilled as deep as the Silurian rocks. 

Drill records 

Fortunately for the present study a large number of records 
of wells drilled for oil, from which may be selected those few 
which penetrate the Silurian strata, have been made available in 
publications by Doctor Semmes* and others and to these reports the 
reader is referred for more complete details. Notes on these 
drillings, together with others that are available, will be given by 
counties beginning at the north. Drillings have been made in 
many other counties but as they did not reach strata of Silurian 
age they are not of present interest and are therefore not men- 
tioned herein. In the following notes by counties it will be neces- 
sary to give only data concerning the Silurian strata encountered. 
The classifications and correlations are as given in Special Re- 
port 15. 



^Butts, Charles, Geology of Alabama: Geol. Survey of Alabama, Special Rept. 14, 1926, 
p. 134. 

'Semmes, Douglas R., Oil and gas in Alabama : Geol. Survey of Alabama, Special Rept. 
15, 1929. See also Bowles, Edgar, Well I«ogs of Alabama; Geological Survey of Alabama, 
BttlL 50, 1941, and Toulmin, Lyman D., Well Logs of Alabama, 1940-1945: Geological 
Surrey of Alabama. Bull. 57, 1945. 
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Lauderdale County 

A well drilled in 1930 about 1 mile east of Gravelly Springs (1) 

encountered hematite at two horizons according to the drill log 

in the files of the Geological Survey of Alabama. 
Silurian strata in zvcll (H Laiidcrdal: County about 1 »ni7r west of GratrHy 

Springs Sec. B T.2 S.. R. 13 IV. 

Well begun in Mississippian rocks 

Mississippian Chattanooga shale ^ ~ 164*168 

' IJme. sandy _ _ 182 

Shale, green, sandy „ ^ .........^ ^... 232 

Lime — 307 

Chert and lime - .- 340 

Hematite _ 346 

Silurian \ I,ime. hard _ _ 350 

Hematite - ^ - 426 

Lime, white « . 438 

Slate, sandy ; lime - ^ ~ 508 

Slate, sandy: hard limestone «. 514 

Slate, sandy; lime ~ 526 

Rotlom of well in Angu-t. UMl in C: mSrian or Ordovician 

limestone 2525 

No details as to the thickness of the seams of hematite were 
available nor were there any samples of the drill cuttings. 

In August, 1941, a well being drilled about 5 miles east of 
Gravelly Springs (2) was in Ordovician rocks at 1200 feet. Silurian 
strata are indicated by the j^rosencc of pink and red limestone, 
some of it glauconitic. 

Silurian strata in Zk'cII (2) Laiuicnialc County about 5 miles east of Gravelly 
Sprinas SIV ^ A'Hii AH'^i sec.\ T. 2 S., R. 12 JV. 

Thickness Depth 
Feet 
Well started in Fort Payne chert 

Top of Silurian 195 

Missi«:sippian Chattanooga shalt - - ~ ~- 18 195 

TJmcstone. gray; brown, glauconitic lime; quartzitic sandstone 20 215 

Lime, light green; shaly lime; light gray limestone 

with pyritc; shale ^ — — ~-~ 70 285 

Silurian -j Same with pink and reddish tinged limestone; red 

limestone ; green limestone - _ ^..--. ....^~ 80 365 

Limestone, green, gray, pink, red, fossiliferous ; some glauconitic 35 400 

Limestone, gray and black; phosphatic lime ~^ ~ ....» 10 410 

Bottom of well in August, ll>41, in Ordovician limestone at IJOO ft. 

For Lauderdale County the sections of four wells are given 
by Toulmin.* The presence of red rock was noted in all four of 
these drillings, thus corroborating the finding of ferruginous beds 
in the two holes recorded in this report. 



^Toulmin, L. D., Op. dt., pp. 88-91. 
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Limestone County 

A well drilled about 5 miles north-northeast of Athens (1) in 
1941 is shown to pass through Silurian strata by the drill log in 
the files of the Geological Survey of Alabama. 



Silurian strata in Zi'cll (1) Limestone County about 5 miles north-northeast of 
Athens NIV14 NE'i XWM sec. 15, T. 2 S.. R. 4 JV. 



Thickness Depth 
Feet 



Well started in Maury green shale 

Top of Silurian „ _ 

Shale, gray; pink and gray lime, pink crinoid stems; 

pyrite; green shale with black nodules — ^ 

Shale, gray, with pyrite; black concretionary material; pink 

limestone fragments ; pink crinoid stems 

Shale, dark greenish firray, calcareous; light gray fossiliferous 

crystalline limestone with pyrite specks; dark gray shale 

with black nodules „ . 

Limestone, black and gray, with black concretions; brown, 

finely crystalline limestone ^ 

Silurian -I Lime, greenish grray ; shaly lime ^ — 

Limestone, grsiy and black, with small black inclusions... 

Limestone, light gray crystalline; light green limestone; dull 

reddish brown limcistone with pyrite; dark grzy shale 

Limestone, light g^rcen and light firray; slightly reddish 

brown limestone 

Limestone, light gray crystalline; dark grzy to black 

crystalline limestone with small black inclusions _ 

Bottom of well in Ordovician limestone ~ — 



70 
75 
80 

85 



10 
5 
5 


95 
100 
105 


10 


115 


10 


125 


5 


130 
445 



The record of a well drilled in Limestone County in 1941 
did not indicate anv ferruginous beds in Silurian strata. 



Silurian strata^in ivell (2) Limestone County about 4 miles east of Athens (2) 

Center of NlVyi NlVl4 ^IVV4. Sec. 7; (?) T. 3 S., R. 3 JV. 

Thickness Depth 
Feet 

Well started in the Fort Payne chert 

Top of Silurian ,.. 110 

'Limestone, gretn and gray; pink-tinged limestone S 115 

Limestone, gray and pink crystalline; with pyrite; dark gray 

Silurian • fos.<«i]iferous limestone with black phosphatic inclusions 30 145 

Limestone, gray and greenish; with pink-tinged 

[ lim< stone 10 155 

Bottom of well in Ordovician limestone 331 $4 



Madison County 



A well was drilled sometime after 1928 about 1.5 mile east- 
northeast of Fisk (1) in Madison County. According to the log 
of the well given below no ore w-as encountered in the well. The 
log is given as it appears on the records of the Alabama Geologi- 
cal Survey, and includes the rocks from the Chattanooga shale 
through the horizon of the Pencil Cave beds, since the latter is 
known to be in the Ordovician. 
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Silurian strata in well (1) Madison County about 1.5 mile cast northeast of Fisk 

Nw% Nwy^ sn^A sec. 8, r. i .9.. R. 1 n. 



Thickness Depth 
Feet 



Well started in manry grt'^n shale 

f Character of Material 

Mtssiasippian | Chattanooga shale .^^ 

Sandstone « . 

Limestone, gray 

Lime, gray and pink . 

Lime, light pink ^ ^ 

woiiGf i^iUfC ircsn WcLXcr •.......••.•...•••.•••.••.. ,^. •«•«.••••.••••••.•••, .v****** 

Lime, pink mixed with a little darker limestone 

Limt-stonc, blue, shaly • ^ -«... 

Li"i' stono. black, gritty «„ .„.. 

Limestone, dark, shaly ^ 

Limestone, blue, shaly « - 

Limestone, dark gray, shaly 

Limestone, gray and rod „ 

Limestone. light gray 

Limestone, dark gray „.. 

Silurian -j Limestone, black mixed with light granular 

Limestone, gray sandy ,—.„ .^^ 

I,imes1one, light gray and dark mixed ~. 

ii^iiues tonc, vcry uaiK •••-••«••>>•••••••«•««•••••••••.■•«•••••••«••«*•«•«•••«•««••« 

Limestone, blue and gray » ^ ... . ...._ 

Limestone, drab or dnve ~.~...........;... 

Limcsifine. blue ^ „. .-....«.., . 

I Limestone, dark and brown 

I Limestone, gray 

I Limestone, dark and brown .....^ ... 

I TJmestMiu, gray and brown mixed . 

I Limestone, brown _. 

I Limestone, l-lack with white specks 

I 1 Limestone, brown 

Ordovician J i Limestone, dark-gray 

I Limestone, dark shaly 

[ Limestone, dark shaly, gritty, (Pencil Cave beds). 

Bott'.)m of well in Ordovician (?) sandstone 



6 

.5 

20 

15 

20 

5 

5 

10 
5 
5 

10 

5 

20 

25 

5 

.> 

5 

40 

5 

15 

10 

IS 

10 

5 

25 
5 

IS 
5 
10 
5 
5 
5 



9.5 

10 

30 

45 

65 

70 

75 

85 

90 

95 

105 

110 

130 

155 

160 

165 

170 

210 

215 

230 

240 

255 

265 

270 

295 

300 

315 

320 

330 

335 

340 

345 

12-»5 



A well drilled in 1890 at New Market, Madison County, (2) 
went deep enough to have ])enetrated the Silurian but the record, 
which follows, shows no ferruginous material: 



Silurian and Onloricion strata in Zi'cll (2 ) Madison County in SIV% NIV% 

Sec. ZZ, T. 1 5*., R. 2 H. 



(Special Report 15, page 142) 



Thickness Depth 
Feet 



Well started in Fort Payne chert 

Top of Silurian 

Sibirian f Character of Material 

Ordovician \ Linir«t«iiu- with i»artings of shall- 

Bottom of well rcp<)rte<i to be 



975 



83 

1058 
1077 



Of 28 wells ill Madison County listed in Special Report 15 
only 5 show a depth of more than l.CKX) feet, which seems essential 
to reach the Silurian horizon, and of these the two records given 
above are the only ones available. 
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The record of a well about 2 miles southwest of Huntsville (3) 
shows it to have gone far below the Silurian strata. According to 
the following data no beds were encountered in the Silurian that 
could be suspected of being iron ore, although the pink, soft rock 
may have been slightly ferruginous. 

Silurian strata in well (3) Madison County in SE% Sec. 3, T. 4 5"., R. 1 IV. 

(Special Report 15, page 145.) 

Thickness Depth 
Feet 

Well started in Tuscumbia limestone^ 

Top of Silurian - — -^ — . — ^ 170 

r Niagara fDark gray broken lime, drilled easily ^ 98 268 

Silurian and -j (Samples 160-240 ft. fine-grained blue limestone.)^ 

Clinton [ Pink, soft rock ^ 7 275 

Bottom of well in Cambrian or Ordovician limestone 2542 

In 1940-41 a well was drilled in Madison County about 1 mile 
north of New Hope (4). Except for pinkish and red limestone 
and shale, no ferruginous material was encountered in the well. 

Silurian strata in iccll (4) Madison County 1 mile north of Nczv Hope NE cor, 

NWyi NEl4 Sec. 2, T. 6 S., R. 2 E. 

Thickness Depth 
Feet 

Well probably started in Bangor limestone 

Character of Material 

Chattanooga shale ^ ~.- 

Top of Silurian about - «.... 

Limestone, pink and gray, coarsely crystalline 

Limestone, dark gray to black, and brownish firray crystalline 

limestone; black phosphatic materia! 

Limestone, gray and greenish gray; with some dark red 

lime and shale » _...... — ^.^..^....—.p.. 

Silurian ^ Lime, gray, and gray shale; fragments of dark red shale.....^ 

Limestone, dark gray and greenish gray; brownish gray 

and black - »m» 

Limestone, green and reddish brown - . 

Limestone, green, gray, and dark red ^ 

Limestone, green, gray, and reddish brown 

Bottom of well in Ordovician limestone 



23 


497 




520 


35 


555 


10 


565 


60 


625 


5 


630 


60 


690 


5 


695 


10 


705 


65 


770 




1690 



For Madison Countv 11 wells are recorded bv Toulmin/ 7 
more than were on record w^hen Plate 1 of this report was pre- 
pared. Two of these 11 wells are probably already mentioned in this 
report. In the 9 additional wells red or pink rock was noted in 
only 2 instances. Most of these wells probably did not reach the 
Red Mountain formation. 



iToalmin, L. D., Op. dt., pp. 95-112. 
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Jackson County 

Jackson County comprises two areas of Carboniferous rocks 
separated by the Browns Valley anticline, faulted on its northwest 
margin. In this valley the dolomites and limestones of Cambrian 
or Ordovician age are exposed. These rocks are not considered 
promising for oil nor are the "Coal Measures*' in the broad syncline 
of Sand Mountain on the southeast. On the northwest of the 
valley there may be shallow local folds, and on one of these a well 
3180 feet deep was drilled in 1913 in the vicinity of a gas seep in 
McMahon Cove, about 2^4 miles north of Stevenson (1). Mention 
has been made of this well in the discussion of the northwest 
border of Browns \'alley, page 310. and it will suffice to state 
here that very red limestone containing a seam of red iron oxide 
is reported to have been passed through between depths of 663 
and 753 feet. The thickness of the iron oxide seam could not 
be determined, but it was prohal^ly thin and it probably represents 
the seam of ferruginous siliceous or calcareous rock noted on the 
outcro]) on the southeast side of ihc valley. 

Marshall County 

There arc two areas of ])lan*;iu country in Marshall County 
surfaced with Carboniferous rocks separated by the anticlinal 
Browns Valley, which is floored with flolomite. chert, and lime- 
stone nf Cambrian or < >rdovician age. The coals give evidence 
of so high a degree of nietamorj^hism a-^ to discourage prospecting 
for oil. One record of a well thai has been drilled 50 feet into 
the Silurian rocks does not mention any red beds.^ 

DeKalb County 

The principal structures involving rocks that might contain 
petroleum in DeKall) County are synclinal, and the coals show 
so much mctamorphism that the likelihood of finding oil in com- 
mercial quantities has been considered too small to attract capital 
for i>rosi)ecting, consequently there has been little or no drilling 
for oil in this area. 

Some drilling has. however, doul.^tless been done for coal in 
the Sand Mountain and Lookout Mountain basins and a few of 



^Toulmin, L. D., Op. dt., pp. 118-120. 
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these drillings may have been continued down as deep as the 
red iron ore zone in the Silurian rocks, but no authentic records 
are available of such work. Certain of these prospectings, it is 
suspected, were carried on in connection with promotion projects 
and the detailed records would not stand careful scientific scrutiny 
and have therefore been withheld, together with the exact location 
of the prospects. 

Etowah County 

In Etowah County Coal Measures occur in the southwest 
end of Lookout Mountain and in the northern part of Blount Moun- 
tain. Both of these areas are svnclinal and their ocals show such 
a high degree of metamorphism as to make the possibility of oil 
in commercial quantities seem negligible. There are no records 
available of drillings that have reached the Silurian rocks in this 
County except in Little Wills Valley near Crudup and Keener 
where the drilling was for information concerning iron ore. 

Colbert County 

A well drilled for oil in 1940 about 3 miles south-southwest 
of Margerum (1) passed through red and pink limestone, but 
showed no other sign of ferruginous beds. 

Silurian strata in well (1) Colbert County 3 miles south-southwest of Margerum 
in Sy2 of SlVyi of SWVa of NJVyi of Sec. 10, T. 4 S., R. 15 IV. 

Thickness Depth 
Feet 
Well started in limestone of Chester age 

Top of Silurian about 693 

f Shale, gray -. -. 32 725 

Limestone, red ~ 11 736 

Silurian -I Limestone, green, shaly 25 761 

Limestone, pinkish 12 773 

Limestone, red and green shale 12 785 

Limestone, red ^ 13 798 

Limestone, dark gray, (top of Ordovician) 220 1018 

Bottom of well in Cambrian or Ordovician dolomite 1679 

Another well is at Sheffield (2) data of which follow: 

Silurian strata in well (2) Colbert County at Sheffield (Special Report 15, page 74) 

(Special Report 15, page 74.) 

Thickness Depth 
Feet 
Well started in Tuscumbia limestone. 

Top of Silurian 496 

r Character of Material 

Silurian and Shale, lime and flint „ 526 1022 

Ordovician • Limestone, hard, capping second sand 38 1060 

Sand, very hard, some oil and gas ^ 32 1092 

(Trenton) Limestone and flint (Bottom) 458 1550 
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Apparently nothing in the nature of red iron ore was en- 
countered in this drilling. 

The other recorded well is about 7 miles southeast of Sheffield 
near Spring \'alley (3) and showed some pink and red colored 
limestone : 

Silurian strata i): well (3) Colbert Comity in sec. 12, T. 5 S., R. W IV. 

(Special Report 15. page 75.) 



Well started in Tuscumbia limestone. 
Top of Silurian 

Green shale 

Lifflit green lime 

I Pinkish white lime 

Red soft lime 

in Ordovician limestone 



Silurian 
Bottom of wcl 



Thickness Depth 




Feet 








475 


■»• 


8 


483 


••• 


12 


495 


.~ 


10 


505 




47 


552 
1000 



The following log from a well drilled in 1911-12 about 7 miles 
southeast of 'i'uscumbia, and 2 miles S. of Spring Valley near the 
crest of the Carey anticline was recently acquired by the Alabama 
(geological Survey. The log was not included in the report by 
Doctor Semmes. 



Silurian strata in well (A) Colbert County about 7 miles southeast of.Tusmmbia 

SlVli sec. 7. r. 5 S., R. 10 IV. 

Mississippian Chatianooga r>halc ~ 428-483 

Shale, green ~ ~ 483 

T.ime, light green „ ^ — 495 

Lime, pinkish white — 505 

Lime, red, soft 552 

I.ime, graj', soft „ - ..^.....^^ 595 

Lime, dark green ^ ». ~. 600 

Silurian -I Slate 675 

Slate -. 68S 

Lime, gray, soft „ ^...^ 690 

Slate 705 

T,ime. gray ^ 718 

Slate „ 742 

f;iil>)vician Top oi Trenton at ~ — ~-..~. 800 

Uottom of well in Ordovician limestone ~ 1577 

Jn addition to the above a well is reported to have been 
drilk'd at Littleville in Sec. 27. T. 5 S., R. 11 W., to the depth of 
2,900 feet, which in all likelihood passed through the Silurian 
strata, but no section of this well is given, nor is a section given 
for a well KOTO feet deep in the N\\]i of X\\\'4. sec. 28, T. 3 S.. 
R. 14 W., near Chisca, which may or may not have penetrated 
the Silurian rocks. 
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Franklin County 

On account of supposedly favorable structure for the accumu- 
lation of oil and gas in various parts of Franklin County in the 
Ordovician as well as the lower Mississippian beds several wells 
have been drilled through the Silurian rocks. In the northern 
part of the county at Frankfort (1) a distinctly ferruginous hori- 
zon was reported between depths of 917 and 998 feet, but the 
drillings seem not to have been rich enough to be classed as iron 
ore. 

Silurian strata in zvcll (\) Franklin County in .V. /:. corner of NW]/^ Sec. 7, 

r. 6 5*., R, 12 IV. 

(Special Report 15, pafires 110-111.) 

Thickness Depth 
Feet 
Well started 'n\ Hartselle sandstone. 
Top of Silurian 784 

Character of Material 
I<imcstone, slightly sandy, white, (slush looked 

Niagara (?)'| like stream of clabber) 

(Notf^— A little saft water at 790 ft.) 

Shale, greenish to grayish „ 



Silurian 



< 



Limestone, sandy, with reddish, highly 

ferruginous argillaceous inclusions 

Clinton ("*) \ Same, growing more ferruginous ^. 

Limestone, hematitic, with apparently little 
or no silica ^ 

Same with slightly less iron 



65 


849 


68 


917 


10 
18 


927 
945 


30 
23 


975 
998 



Bottom of well in Cambrian or Ordovician dolomite 2005 

At Russellville (2) according to a record by Prof. W. O. 
Crosby in the files of the Geological Survey of Alabama a well 
started in the Bangor limestone passed through the Silurian 
("Clinton" and "Niagaran") rocks but showed no iron ore. 

About 5 miles southeast of Russellville (3) a well was drilled 
which showed red and green calcareous shale and limestone but 
no iron ore : 



Silurian strata in xvcll (3) Franklin County in SIV^ of Sec. 15, T. 7 5*., R. 11 IV. 

(Special Report 15, page 105.) 

Thickness Depth 
Feet 
Well started in Bangor limestone. 

Top of Silurian - 1240 

r Character of Material 

Clinton -j Shale, calcareous, red and green ^ «... 140 1380 

[ Limestone, greenish white « ^ 20 1400 

Bottom of well in Cambrian or Ordovician dolomite 2560 
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In the southern part of the county, near Atwood (4) a well 
was drilled with cable tools to a depth of 1820 feet to the base 
of an 8-foot bed of red rock where it was continued by a diamond 
drill to a depth of 2609 feet. It is unfortunate that the red rock 
was not drilled with the diamond bit so that something definite 
might be known concerning the resemblance of this red rock to 
red ore. The section which follows gives the unusual thickness 
of 615 feet for the beds classed as vSilurian but only the upper 
portion beginning with beds of the red rock may belong to the 
Red Mountain formation : 



Silurian strata in first ivcll drilled in Sec. 26, T. 8 S., R. 14 [['. (No. 4, Franklin 

County) 
(Special Report IS. page 107.) 



Well started in rocks of Pottsville formation. 

Top of Silurian 

(Character of Material 
Lime, sandy, very hard 
Limestone 
Sandstone, light, limy .... 
Limestone, very hard 



Thickness Depth 
Feet 



Silurian 



Clinton 



Silurian 



Clint! »n (':) 



I 



Lime, slaty, soft „ 

Lime, slaty, hard »itreaks 

Slate, soft limy _ .... 

Limestone, hard 

r,inio*«tone. hard ..„ 

Re<l r«jck, limy „ 

Red r(»ck. blood red changing to lighter at bottom 
hole 

DLXMOND DRILL COXTIXUATIOX 
(Tn the miin by W. J. Douglass) 

Limestone, very white, crystalline 

Shales, green and black 

Limestone, dark gray, sandy -. - 

Shale, dark, limy, contains snnil 

Limestone, shaly. sandy, pyritifcrous or 

chalcopyritiferons in last 2 ft „.. 

Limestone, shaly, sandy, pyritifcrous or 

chalcopyritiferons in last 2 ft 

Shaly formation, conglomerjite in appearance 

Limestone and alternate shale 

Shale, pyritifcrous in places. Last 4 ft. crystalline 

linif stone with indication of oil 



42 
75 
12 

70 

8 

131 

23 

11 

1 
39 



1401 

1443 
1518 
1530 
1600 

160S 
1739 
1762 
1773 
1773 
1812 



8 1820 



Bottom of wrll in Cambrian or Ordovician dolomite 



5 

16 
35 
20 


1825 
1841 
1876 
1896 


17 


1913 


14 
10 
40 


1927 
1937 
1977 


39 


2016 




2609 



A st'cond well was drilled about 300 feet south of the one 
shown above and was carried to a depth of 4,000 feet. The Silurian 
rocks were encountered at about the same depth but were not 
found in such a great thickness. The red rock comes in at nearly 
the same depth below the Devonian, 358 feet as compared with 369 
feet in the first hole. 
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Silurian strata in second well drilled in Sec. 26, T. & 5*., R. 14 W. (Near No. 4, 

Pranklin County) 
(Special Report 15, page 108.) 



Well started in rocks of Pottsville formation. 
Top of Silurian , 



NiagaraC?) 



Silurian 



Character of Material 
White sandy limestone .. 

Hard limestone 

Cherty limestone 

Shaly limestone 

Pure lime ~ 

Shaly limestone 

Hard limestone 



Red (Red rock 

1^ Mountain 1 Gray marble 

Bottom of well in Cambrian or Ordovician limestone 



Thickness Depth 
Feet 



*••«•••«*«•••••«• 



16 
194 
74 
24 
16 
31 
19 

36 
8 



1390 

1406 
1600 
1674 
169S 
1714 
1745 
1764 

1800 
1808 
4000 



Lawrence County 



In Lawrence County four wells are recorded as having passed 
through the Silurian rocks. Characteristic reddish colors are 
recorded in the Silurian in these wells and in the last one given 
below the red material is noted as "closely resembling Clinton 



red ore 



»j 



Silurian strata in well (1) Laivrcnce County, in NW corner of NW%, Sec. 24, 

r. 6 5*., R. 9 W. 

(Special Report IS, page 134.) 

Thickness Depth 
Feet 
Well started in Banffor limestone. 
Top of Silurian — 817 

f Character of Material 
Liimestone, greenish 30 847 

Limestone, reddish brown, soft and shaly 65 912 

Limestone, gray and greenish with red specks, 
impure yellow lime, and streaks of greenish shale; 
blue limestone, streaks of dark blue shales and 
sand, fossils in lower portion (rainbows at 
[ 939-959 ft.) 205 



Silurian ■< 



Niagara 
Clinton (?) 



Bottom of well in Ordovician limestone at 



1117 
1344 



Silurian strata in well (2) Laivrence County in SW\^ SB]/i Sec. 11, T. 7 S.. 

R. 7 W. 

(Special Report 15, page 135.) 



Well started in Bangor limestone. 

Top of Silurian 

f White lime, salt water 

{Blue ihaly lime 
Brown lime, oil showing .... 
Gray lime .~. ~^ 
Soft red formation 

Bottom of well in Ordovician limestone at 



Thickness Depth 
Feet 



824 
10 834 
40 874 
50 924 
48 972 
7 979 
1500 
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In a well drilled in 1939 about 4 miles southwest of Oakville 
(3) ferrugpinous beds are evidenced in the log only by red and pink 
limestone and shale. 

Silurmn strata in zvcll (3) iMU'rcnce County about 3 miles southwest of Oakznllc 

NB Cor. Sec. 30. T." 7 S., R. 6 W. 

Ttiickness Depth 
Feet 

Well probably started in Bant^or limestone 

Top of Silurian about 930 

JJmestone. brownish gray crystalline, with pyrite; fragments of 

pink-tinged limestone pinkish-tinged crinoid stems ~ 10 940 

Shale, dark red ; green shale ; gray and pink limestone 5 945 

Silurian \ Litnestonc. light gray, pink, and yellow-tinged, glauconite noted; 

dark red shale fragments 10 9SS 

Same with gray glauconitic limcilone _ 5 960 

Same with dark red limestone fragments 10 970 

Limestone, white and brownish, part with greenish color; part 

of limestone slightly pinkish 10 980 

Bottom nf well in Cambrian or Ordovician limestone 2001 

Silurian strata in n.'cl! (A) LdZireucc County in SJl'H oj SEH of Sec. 29, T. 7 S., 

R. 6 iv. 

(Special Report 15. page 131.) 

Thickness Depth 
Feet 
Top of well in Banuor limestone. 

Top of Silurian 90S 

[ Character of Material 

1 Limestones, shaly 17 922 

Silurian i Limestones, blue ^. 2 924 

I Shales, sanily and of mottled (red and white) color „ 9 933 

Bottom in Ordovician (?) limestone at - 2120 

Silurian sfm*a in xvcll (5) Laurence County, Sec. 24, T. 7 S., R. 6 IV. 

(Special Report 15, page 137.) 

ThicknesA Depth 
Feet 
Well started in Craspcr formation. 

Top of Silurian „ ~ 863 

' I«ight gray, greenish and pink limestone, with red material, 
closely resembling Clinton red ore; p>rite nodules, probably 

Silurian - originating in the Chattanooga shale ~ 

White limestone and blue shale with a small amount of sand 

Same, but with blue shale predominating 

Bottom of well in Ordovician limestone at ^ „ 

111 T^awrcnce County a record of one well given by Toulmin' 
as coini)letcd in Septcinhcr, 1944. reached a depth of 4500 feet. 
The only suggestion of ferruginous rock was pink, shelly lime- 
stone at 765 feel depth, or about 91 feet below the Chattanooga 
shale. This well is located about 8 miles northeast of Lawrence 
County No. 1, Plate 1 of this Report. 



31 


894 


30 


924 


36 


960 




2001 
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Morgan County 

Two wells are recorded in Morgan County as having passed 
through the Silurian rocks. One of these, located about 3 miles 
southwest of Albany (1) is one of the deepest wells drilled for 
oil in northern Alabama. The Silurian is noted as containing only 
lime and sand and has a thickness of only 38 feet. The idcntifica- 
tion as Silurian has been questioned, but is as definite as could 
be made, as it lies directly below 22 feet of black shale, which is 
probably Devonian. 

Silurian strata in well (1) Morgan County NWy^ of NlVl4 Sec. 6, T. 6 S., 

R, 4 IV, 

(Special Report 15, paflre 164.) 

Thickness Depth 
Feet 

Well started in Lauderdale (Fort Payne) chert. 

Top of Silurian - 372 

r Character of Material 

Silurian (?) { IJme _ 13 385 

[ Sand 25 410 

Bottom of well below Cambrian or Ordovician dolomite 4130 

The Other well is at the site of old Hartselle (2) on the old 
grade of the Louisville and Nashville Railroad about 1 mile north 
of the present depot. In the section as recorded no recognition 
is given to the Silurian rocks but the following data are given to 
show the relations of the rocks next below the Devonian : 

Silurian (?) strata in well (2) Morgan County 1 mile north of Hartselle 

(Special Report 15, page 163.) 

Thickness Depth 

Feet 

Well started in rocks of Hartselle sandstone. 

Base of Devonian „ — ~ 645 

r Character of Material 

Silurian (?) \ Limestone, shaly, light gray, carrying the first gas at 652 ft... 16 661 

Ordovician(?) I Limestone, blue, light and drab ., 1027 1688 

Bottom of well In Cambrain or Ordovician calcareous sandstone at 1730 



In 1932-33 a well was drilled for oil about 11 miles northeast 
of Cullman (3) approximately on the line between Cullman and 
Morgan Counties. According to the drill log on file with the 
Alabama Geological Survey the well passed through about 180 
feet of Silurian strata, but no red ore shows were found, and there 
is a marked scarcity of red material. 
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Marion County 

y.-i'i:-. C'lrr.y > ::•• erei by the Tusca- 

'":'-- I'r.r Coa* Measures" rocks except 

- i'-'l': :: has r.:-: been a simple matter 



•f-.-.:r..;r. r. r:...r. L» 'A'-!: .-.if- : A.'a'nasa. l?-i-:-:?-tr : G«ol Sanrey of Alabama, 
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to determine the structure or to locate wells in promising territory. 
A few wells have been drilled, however, the deepest diamond 
drilling, it is said, having ben put down in search of iron ore. This 
hole reached a depth of 2,200 feet. It passed through the ''Clinton" 
rocks and stopped in the "Trenton" limestone. Portions of the 
core smelled strongly of petroleum but no real shows of oil were 
found. These indications encouraged the drilling of a second well 
in the same locality, about 2 miles north of Hamilton (1), the 
record of the Silurian being as follows : 



Silurian strata in ivcll (I) Marion County in Sec. 23, T. 10 S., R. 14 IV. 

(Special Report IS, page 152.) 

Thickness Depth 
Feet 



Well started in Pennsylvanian rocks. 

Top of Silurian „ 

Character of Material 



Silurian 



Niagara 



Limestones, cherty, thin shale seams 

Marls and shales, greenish, with some layers of 
dense gray limestone, with occasional pinkish 
and purplish inclusions 

Shales, calcareous, greenish ...~ ~ 

lyimestone, ferruginous, compact, greenish and pink 



Red C Iron ore, hematite, 2 ft 

Mountain ( Limestone, fine-grained, ferruginous, pink 



124 



249 

12 
37 

2 

31 



Bottom of well in Ordovician limestone at 



1738 
1862 



2111 
2123 
2160 

2162 
2193 

2393 



The record of the lower Silurian rocks here is more charac- 
teristic of true strata typical of the Red Mountain formation than 
most of the foregoing records, in that ferruginous materials i)re- 
dominate and a definite, 2-foot bed of hematite was noted. No 
analysis is given of the hematite unfortunately for it would have 
been of scientific interest, if not of commercial value. The thinness 
of the ore bed and its considerable depth, 2160 feet, are unfavorable 
factors. 



A well drilled in 1940 about 5 miles south-southwest of 
Hamilton (2) did not show any beds of iron ore in the Silurian 
strata, although red shale and red limestone are indicative of 
ferruginous material. 



350 IRON URE OK NORTHEAST ALABAMA 



Silurian strata in Wtll (2 i Marion County about 5 miles south-southwest of 
HamiU.n SB', Sl\'\2 sec. ZH. T. 11 .V. R. 14 If. 

Thickxiess Depth 



Wen begun in Tu-.caloosa (?) formation 

Top of Silnriin 2496 

r Shale, dark red; green calcareous ^hale, chert 7 2503 

Shale, green and dark red - _ 12 25 IS 

Lime, Irght gray, purple, and gray; green shaly lime and chert — 21 2536 
I Same and dark red shale: pink lirae«tone with glauconite; green 

Silurian ^ limf:«tone; crinoid stems with pink limestone matrix 8 2544 

! Limestone, dark red and crystalline; pmple shale; green fimes and 
*haly lime; soft green greasy shale; Pink and green* 

( tingM limestone ..._ 16 2560 

I Limestone, pink and red crystalline, with dark red shale 28 2588 

! Limr. gray and yellowish fine sandy 7 2595 

Bottom of well in ^»rdovician limestone 2685 



Winston County 

The surface rucks of Winston Coiintv are mostly Carboni- 
ferou-. or Pott-ville formation, althoiig-h in the western part there 
are small areas of sanrl. clay, and gravel of the Tuscaloosa forma- 
tion and in a few i)laccs in the northern part Mississippian rocks 
are said to be i-xposed by stream cuttings. Exposures are there- 
fore -ufficientlv numerous to enable some structural features to 
be determined. Several wells have been drilled, the records of 
three r»i which are given below : 



Silurian strata in zecll (\ ) Jrinsfnn County at HalcyviUc in Sec. 31. T. 9 S., 

R. 10 IV. 
(Special Report 15. page 182.) 

Thickness Depth 



Well started in «andston* of the Pottsvillc formation. 

Top of Silurian ~ — 1760 

Character of Material 

Niagara l.inT^itone, greenish white ~-~. IS 1775 

Clinton Shale nnd limestone, red and gn'een - 260 2035 

Bottom of well in Camhrian and Ordovician dolomite « — 2982 

Silurian strata in well (2) J^inston County probably near Township line. 

Sec. 6, r. 10 S., R. 10 IV. 

(Special Report 15, page 183.) 

Thickness Depth 
Feet 

Well started in sandstone and shale of the Pottsville formation. 

Top of Silurian ~ 1960 

' Limestone, brownish and greenish ............^ 90 20S0 

Clinton • Shale, mixed red and green ~~~ 50 2100 

Shale, mainly red 110 2210 

Bottom of well in Cambrian or Ordovician limestone at ^ .....»> ._^ 3610 
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Silurian strata in well (3) Winston County near Double Springs in Sec. 28, 

r. 10 5*., R. 8 W. 
(Special Report 15, page 184.) 

Thickness Depth 
Feet 

Well started in sandstone and shale of the Pottsville formation. 

Top of Silurian ^ „ 1790 

fRed and green limestone and shale ^ ISO 1940 

Qinton - Shale, limestone and shale 40 1980 

( Limestone — ^ ^ ^ 170 2150 

Bottom of well in Oidovidan limestone at ^ 2440 

None of these wells shows any definite iron ore, although 
reddish colors were noticeable in the drillings from the lower part 
of the Silurian rocks. 

One well in Winston County recorded bv Toulmin* near the 
location of Hole No. 1 of this report shows red rock at 2218 feet 
depth which is about 183 feet deeper than the zone carrying red 
and green shale and limestone in Hole No. 1. 



Cullman County 

Cullman County is underlain lareely by the "Coal Measures" 
which show abundant eyidence of local folding. Moreoyer, the 
coals are not indicative of high metamorphism, and it might be 
expected that there would have been more drilling for oil. A 
well west of Hanceville (1) passed through Silurian strata but 
data on them are very meager: 

Silurian strata in well (1) Cullman County in Sec. 30, T. 11 S., R. 2 W. 

(Special Report 15, page 76.) 

Thickness Depth 
Feet 

Well started in Pennsylvanian (Pottsville formation). 

Top of Silurian - 1670 

saurian „ ISO 1820 

Bottom of well in Cambrian or Ordovician rocks — 2850 



Blount County 

Blount County is surfaced with "Coal Measures" rocks ex- 
cept in the anticlinal Browns and Murphrees Valleys. These 
vallevs are cut down to Cambrian or Ordovician dolomite so that 



^Toolminp I^. D., op. cit. pp. 167-168. 
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favorable for oil and ,sfas and 13 wells are listed as havinj^^ been 
drilled. 

About 4 miles east of Eldridge a well drilled in 1940 is shown 
by a drill log of the Geological Survey of Alabama to have passed 
through about 325 feet of Silurian strata. The well is interesting 
because oolitic ore is reported from a sample obtained between 
27v38 and 2745 feet. The section also shows red and pink limestone 
and shale. 

Silurian strata iu ivcll (\) Walker County about 4 miles east of Eldridge 

SW Cor, SWli sec. 12, T. 13 S., R. 10 JV. 



Well beirun in Pottsvillc formation 

Top of Silurian or Devonian about 

'Limestone, greenish gray crystalline and shaly; some 

glauconite present 

Limestone, greenish gray, fossilifcrous ; shale ; some 
glauconite present 



Silurian 

or 
Devonian (?) 



Silurian 



i 



Thickness Depth 
Feet 

2454 

IS 2469 

9 2478 



Limestone, greenish gray, fossilifcrous ; yellowish green 

limestone ; dark red limestone and shale 

Same and dull purple glauconitic shaly lime 

Shale, dark green ; shaly lime ; light gray crystalline 

limestone; some purple and green shale 

Lime, purple, shaly : green shale and limestone ; dark red 

shale; led and pink limestone 

Shale, purple and green; fossilifcrous limestone 

Limestone, red, purple, pink, and light gray ; purple and 

light green shale 

Lime and shale, purple and fossilifcrous ; green and gray 

limestone ; dark red and pink fossiliferous limestone 

Shale, purple; fossiliferous limestone 

Shale and limestone, purple; oolitic ore* 

Limestone, purple, shaly; yellow and greenish limestone; 

red limestone; green and gray shale 

Shale and lime, dark red ; green and gray shale and limestone. 
Limestone and shale, green and light gray ; dark gray 

limestone with phosphatic material 

Bottom of well in Cambrian or Ordovician limestone 



12 
30 



28 
60 



36 
5 
7 

10 
18 



2490 
2520 



58 2578 



2606 
2666 



31 2697 



2733 
2738 
2745 

2755 
2773 

2779 
4182 



Two wells near Jasper, are correlated by their recorders as 
having passed through the Silurian strata. Red rock, but no iron 
ore, is recorded for both wells at this horizon. It seems incon- 
sistent that one of these wells should have been given in the classi- 
fication of formations a thickness of 272 feet while in the other, 
only a little more than a mile distant onlv 105 feet of strata were 
assigned to the Silurian. 



*The log for the well near Eldridge reported oolitic ore at 2745'. Cuttings on file contained 
nothing that couM be called ore. Sample was composed mostly of ferruginous shale. Xo ore 
was in next sannnt .m «/Vt or \.i\n\v. 
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Silurian strata in zvcll (2) Walker County in NWH of MVH Sec, 22, T. 14 5*., 

R. 7 W. 

(Special Report 15, page 174.) 

Thickness Depth 
Feet 

Well started in Potts ville formation. 

Top of Silurian 2600 

Character of Material 

lyime, red at top -... ^- 90 2690 

Slate, red „ .„ 20 2710 

Lime, red 10 2720 



Clinton 
Silurian ? 



(Red Mountain formation) f Lime, black, shells _ 6 2726 

J Slate, red 14 2740 

1 Lime, black 110 2850 

I Break of red slate 22 2872 

Bottom of well in Ordovician limestone 3004 

Silurian strata in well (3) Walker County in Sec. 28, T. 14 5., R. 7 W. 

(Special Report 15. page 176.) 

Thickness Depth 
Feet 

Top of Silurian _ 2675 

Silurian Lime, red ^ „ 105 2780 

Bottom of well in Cambrian or Ordovician limestone - 4005 

In addition to the above records for Walker County Toulmin* 
gives several that show no red rock although one of them (Map 
No. 108) is at the same locality as No. 1, described above and 
purports to have the same depth (4182 feet) carries a very different 
record from that of Well No. 1. 

Jefferson County-Walker County Line 

Strictly speaking, Jefferson County is part of the Birmingham 
District, rather than in northern Alabama, but certain drill records 
are available in the Warrior Coal Field that shed interesting light 
on the red iron ore at depth here. The general structure of the 
Warrior field in Jefferson Countv is svnclinal, flanked on the 
northwest by the southwestward continuation of the axis of the 
Browns Valley anticline. The percentage of fixed carbon in the 
coal is high, a condition unfavorable for large accumulations of 
oil, but it is considered that the possibility for gas in commercial 
quantities is fair. Exploration for oil has therefore not been very 
active in Jefferson County, but between 1911 and 1920 several 
wells were drilled along the axis of the Browns Valley anticline 
chiefly in exploration for iron ore. although information concerning 
oil and gas was also desired. 



iToulmin, I^ D., Op. cit., 136-143 and Map Xos. 106-108 and 128. 
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The well, a portion of whose section follows, yielded some 
encouraging shows of gas and one small show of oil. The pub- 
lished record does not show any actual ore in the Silurian but 
does show ferruginous sandstones. Although this well is given 
as in Jefferson County its location when platted on the 1 :500,000 
scale map of Alabama actually falls within Walker County accord- 
ing to the boundary as shown on that map. 

Silurian strata in well (1) near Jefferson-Walker County line in center of 

Sec. 27, r. 15 5*., R. 5 IV. 

(Special Report IS, ^gc 117.) 

Thickness Depth 
Feet 

Well started in sandstone of the Pottsville formation. 

Top of Silurian 1975 

Character of Material 

I Limestone „... 20 1995 

Niagara ^ Limestone, sandy ~ ~ 30 2025 

Limestone, ferruginous 30 2055 



Silurian 



Sandstone, brown .-^.. 10 2065 

Limestone ..^ 10 2075 

Red Sandstone, brown, grading into ferruginous 

Mountain 1 sandstone of the Clinton 270 2345 

Formation ( Shale, reddish ^ 20 2365 

[ Sandstone, brown ..—^ .^^■.,.... 35 2400 



Bottom of well in Ordovician limestone 3133 ft., 6 in. 

Farther southwest on the Browns Valley anticlinal axis two 
more deep wells were drilled. One of these, located near Flat 
Creek, encountered numerous shows of oil and gas. A very care- 
ful record is reported to have been kept of this well, which was 
made by churn drill to a depth of 2263 feet and by 1-1/8-inch core 
diamond drill below. The record of the Silurian which follows 
is of interest in showing three horizons of iron ore within 80 feet 
of the formation. The iron ore, 7 feet 3 inches thick at a depth of 
2995 feet, was composed of an excellent grade iron ore except that 
the phosphorus content, as shown in analyses by David Hancock, 
is much higher than the average for Birmingham ores. (Page 
357.) 
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Silurian strata in wcl! (2) Jefferson County line (Flat Creek No. 1 lUell) 

in NE^A of XIVH, Sec. 19. V. 16 S., R. 5 IV. 

(Special Report 15, pages 118-119.) 

Thickness Depth 
Ft. In. Ft. In. 
Well started in Pottsville formation (Jagger (?) coal seam.) 



Top of Silurian 

r 



Silurian 



1 



r Character of Material 

Limestone, coarse— crystalline, white to pink 
I colored with green shale and ferruginous 

I partings 126 

Hard brown sandy shale, green in places 6 

Pinkish, coarse, crystalline limestone 6 

Greenish shale, limestone seams 18 

Blown, hard, limy shale and shaly hmestone 30 

Fine-grained, brown, shaly limestone 8 

Green shale 15 

Finegrained brown, shaly sandstone 8 

Ferruginous sandstone, lean ore 

Fine-grained brown, shaly sandstone, green 

shale partings „ 30 

Green shale. 2 feet lean ore at top 4 

Lean ore 

Green shale 1 

Gray sandstone, fine-grained 1 

Lean ore _...• 6 

Sandstone, fine-grained lime streaks 10 

Sandstone, fine-grained shale partings .- 16 

Green shale 6 

■ Lean ore, mottled with white lime, fossils.... 

Green sandy shale 2 

Lean sandy ore 

Shale 1 

Lean ore 

Sandstone, fine-grained 16 

Mottle brown shale interbedded with coarse 

crystalline limestone in abcut equal parts.. 25 

Iron ore _ 2 

Coarse pink crystalline limestone with ore 
interbedded shaly in places, ore about 

50^0 rock 20 

Fine-grained shaly sandstone green 

shale interbeddetl SO 

Iron ore. good fine-grained (one piece 

analyzed ran 43.209J:i in iron) 7 

") Green shale ~ 

[ Iron ore 

Shale 



Red 

Mountain 

Formation 



[■ 



2581 



2707 
2713 
2719 
2737 
2767 
2775 
2790 
2798 
2798 



2829 
2833 
2833 
2835 
2836 
8 2843 
11 2854 

2870 

2876 
2876 
2878 
2879 
2880 
2880 
2897 



6 
6 
3 
3 
5 



3 
3 

6 
3 
3 
6 



... 2922 
8 2924 



4 2995 

2 3002 

1 3002 

1 3002 

4 3003 



6 

9 

5 
1 



3 
6 
6 

3 
6 



8 



4 2945 . 



6 
7 
8 



Bottom of well in Ordovician limestone 



3135 -..., 
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Analyses of iron ore bed m zvell (2) near Jefferson-lValker County line 

(Flat Creek No. 1 zvcll) in A'£!4 NlVy^ Sec. 19, T. 16 S., R. 5 IV. 

(By David Hancock, Birmingham, Ala.) 

Computed averages 
Composite from foot-by-foot 



Iron (Fe) 

Silica (SiO.-) 

Alumina (ALOs) 

Lime (CaO) 

Magnesia (MgO) 
Manganese (Mn) 
Phosphorus (P) 

Sulphur (S) 

Moisture (H=0) 



sample 


analyses 


(Per cent) 


(Per cent) 


39.80 


39.86 


3.80 


3.72 


2.65 


2.65 


16.42 


16.24 


0.86 




0.13 




3.38 


3.36 


0.112 




0.38 





P'or comparison there are given below analyses of three typical 
iron ores of the Red Mountain formation from the Big Seam 
being mined in the Birmingham District about 18 miles in an air 
line southeast of the deep drill hole, but on the opposite side of 
the Birmingham Valley anticline.* The arrangement of these 
analyses is by mines from southwest to northeast along Red 
Mountain. The ore from Mine No. 8 is nearly self-fluxing, while 
that from No. 6 contains about 3 per cent excess of base (lime) 
and that from No,. 13 about 8 per cent excess of acid (silica). The 
iron in the bed drilled at Flat Creek is higher than the average for 
ores mined on Red Mountain, and the silica is remarkably low, 
so low, in fact, that the relation between lime and silica would 
indicate a considerable excess of lime. Were it not for the ex- 
traordinarily high percentage of pho:>phorus the ore below Flat 
Creek would be of a valuable grade. 

Analyses of typical iron ores of the Red Mouutaiu formation at Birnwujhani, Ala. 

Muscoda Wenonah Ishkooda 

(Mine No. 6) (Mine No. 8) (Mine No. 13) 

Per cent Per cent Per cent 

Iron (Fe) ZS})2 37.04 36.97 

Silica (SiO.) II.'kS 15.16 18.36 

Alumina (AI.O3) 3.21 3.24 3.01 

Lime (CaO) 17.57 14.68 13.01 

Manganese (Mn) 0.15 0.17 0.18 

Phosphorus (P) 0.30 0.34 0.36 

Moisture (H.O) 1.75 2.03 2.42 



^Stecl-makingr at Birnnnffl'.rni, Ahth.-iina : T tine»<ee Coal. Iron ami Railroad Co.. Fourth 
Edition, 1940, p. 5, 6. 
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The high percentage of phosphorus (3.36 to 3.38) in the ore 
below Flat Creek has given rise to speculation as to whether or 
not it represents the general condition of this ore bed below a 
large area. It is unfortunate that more specific information as to 
cores and analysis of the ferruginous material is not available 
from the other two drill holes near the Jefferson- Walker County 
line northwest of Birmingham that went deep enough to have 
penetrated the ore. It would be unwise to condemn the field on 
the evidence yielded by one drilling, for it is geologically possible 
that there may have been a local concentration of phosphorus 
which the Flat Creek well happened to encounter. Small areas 
of ore carrying as much as 4 per cent of phosphorus are reported 
to have been found in the Birmingham District but they are 
avoided in mining the ore.^ With these conditions in view it 
would seem essential and perhaps advisable to further carefully 
explore this area with a diamond drill, preferably following the 
Browns Valley anticlinal axis toward the northeast, in which 
direction the Red Mountain formation should lie nearer the surface. 
The question of depth to the ore bed is also one that must be 
considered, for a vertical depth of 3.000 feet is greater than has been 
reached by any iron mining operations in Alabama. Mining en- 
gineers state that 3.000 feet is not a prohibitive depth if other 
conditions are favorable. There would be many advantages in 
mining a relatively flat ore body and hoisting through a vertical 
shaft centrally located so that ore might be brought to it from all 
directions. Besides this, high-grade coking coal is found in the 
Pcnnsvlvanian strata above the ore and the localitv is well served 
by railroad and water transportation and is close to blast furnaces 
and steel mills. 

The third well was drilled near Praco, with a diamond drill, 
and the published section of the Silurian rocks follows. It is 
difficult to understand why, if a core was preserved, the record 
does not show any definite iron ore beds, as this well is only 
about 2 miles from the Flat Creek well. However, the top of the 
vSilurian rocks do not correspond closely in depth from place to 
place and this well shows a thickness of 518 feet of Silurian rocks 
compared with 422 feet in the Flat Creek hole, so there may have 
been some inaccuracy in the recording and interpretation of results. 



^Personal communication from Dr. Stewart J. Floyd, Dean of the School of Chemistry, 
Metallurgy, and Ceramics, University of Alabama, 1930. 
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Silurian strata in zvell (3) near Jefferson-Walker County line near N. B. Comer 

Sec. 36, r. 16 5"., R. 6 IV. 

(Special Report 15, page 120.) 

Thickness Depth 
Feet 

Well started in rocks of the Pottsville formation a few feet below Mary I^ee 
coal seam. 

Top of Silurian ^ 2832 

Character of Material 

- Limestone, massive 

Limestone, massive, highly ferruginous 



Silurian 



Niagara 



(Shales, ferruginous 
Shales, vari -colored, calcareous layers 
Shales, ferruginous 
Sandstones, shaly, slightly ferruginous in places. 
Bottom of hole March 1, 1920 - 



14 


2846 


25 


2871 


20 


2891 


109 


3000 


5 


3005 


145 


3150 


200 


3350 



The results of deep drilling near the Jefferson-Walker County 
line have by no means proved the existence of a large field con- 
taining a bed of ore of workable thickness. The question arises 
as to what significance there would be in the discovery of large 
reserves of high-phosphorus ore. In Europe^ iron ores from 
Lorraine with a phosphorus content of 0.3 to 0.7 per cent and from 
Sweden of 1 to 2 per cent, or between that of the Birmingham 
and the Flat Creek ores are successfully used for making steel 
by the basic Bessemer process. This process is not employed in 
the United States and it is uncertain whether or not it would 
prove successful with these particular ores, but if it or some modi- 
fication of the process could be used, a valuable byproduct in the 
form of high phosphorus slag fertilizer could be produced in large 
quantities. 

Suggestions as to future drilling 

The question may well be asked also as to whether the results 
of deep drilling in the other counties in northern Alabama as 
outlined above have contributed anything definite to knowledge 
concerning the red iron ore measures below the plateau country. 
In the opinion of the authors the evidence has been preponderantly 
negative and discouraging, although perhaps not conclusive. 
During the preparation of this report the senior author was asked 
for his opinion as to the advisability of the expenditure of a fund 



^Roesler, Max, The iron-ore resources of Europe: U. S. Geol. Survey Bull, 706, pp. 62 
and 96, 1921. 
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to be >uh>cribed by the citizens of an enterprising industrial 
community in order to demonstrate the extent and quality of 
neighboring deposits of coal and iron ore. To this inquiry the 
following reply was made : 



<<' 



'You ask a very practical question, whether I would recom- 
mend that the citizens put up a fund of S50.000 to demonstrate 
the extent and quality of the coal and iron deposits within a radius 
of 30 miles of your city. My report will give most of the available 
facts concerning the outcrops of the iron ore beds. I have made 
no -tudy of the coals. My studies of the ore outcrops might be 
supplemented by some prospecting, but that would be slow and 
tedious work and probably would not yield much more informa- 
tion than is at present available because the ore beds do not change 
much within the short distances that could be penetrated by 
digging prospect trenches or drifts. ****** 



"'i'li'v. omy kind of prospecting that will yield the kind of in- 
formation that i> most needed wuuld cost to do it thoroughly 
several tinie> S50.000. This ])rospecting would be a campaign of 
deep drilling in the «ireas of Pennsylvanian rocks ("Coal Measures") 
of Lookout, Sand, and Hlount Mountains, and such drillings 
should be carried clown through the horizon of the red iron ore. 
Cores should be taken of the coal and iron ore beds if these 
irai(iia'> are i<unf!. Several shallower holes should be drilled 
near the margins of these fields, as. for instance, in the back 
vallev> l>etveen Lookout Mountain r.nd Shinbone Ridge on one 
side anci Rid Mountain on the other, also along the southeast foot 
of Sand Mountain and in Oreasy Cove. All this drilling should 
be locate<l. supervised, and checked by a competent engineer- 
geologist interested prin^.arily in getting at the facts as efficiently 
anrl expe<lit f)usly r j.o. - ible. I h".ve for years hoped to see some 
systematic deep drilling in the areas mentioned and think it w*niM 
be desirable if the cor.municy could carry out such a plan, but, 
if U(,i, then any local interest which desired to defray the cost of 
such a cani])a:gn for it< own benefit should be encouraged to carry 
it on. Such a i)]an would involve an element of risk of not finding 
satisfactory de])osits ; plenty of delay and trouble would be en- 
countered and the cost would be much more than you have rurr- 
gested. but it is the only kind of investigation that I would recom- 
mend." 



SUMMARY OF RESERVES 361 

SUMMARY OF IRON ORE RESERVES IN RED MOUNTAIN 
FORMATION IN NORTHEAST ALABAMA 

The question of reserves of bedded iron ore in northeast Ala- 
bama may seem to be of little practical interest at present. Esti- 
mates of the tonnage of these ores in the Birmingham, Alabama, 
and Chattanooga, Tennessee, districts, published in 1908 and 1909 
respectively, are of interest now chiefly for purposes of compari- 
son. Those for the Birmingham District were conservative and 
since they were made much more ore has been discovered by deep 
drilling. For the northeast Alabama part of the Chattanooga 
district also the totals were conservative, although emphasis was 
not evervwhere well distributed. This is the area with which the 
present report is concerned. Conditions have changed here in so 
many respects that it is with reluctance that present considera- 
tion is given to the problem of ore reserves. 

Among the factors involved are changes in mining and metal- 
lurgical practice, changes in markets affecting the demand for 
and the value of the ore. costs of labor and supplies, advances in 
knowledge of the deposits as revealed by new exploration, records 
of past production, and conditions affecting underground mining, 
quality of the ore, its thickness, attitude, and structure of the ore 
beds, relation to topography and water level, and continuation of 
ore in depth. Marketing conditions have changed greatly, for 
since 1909 blast furnaces at Chattanooga, Tenn., Rising Fawn, 
Ga., and at Battelle, Ala., all of which were purchasers of thi< 
local ore have been dismantled and onlv two furnaces are at 
Gadsden in blast in 1946. 

With regard to the minimum workable thickness, the poorest 
acceptable quality, and the other limitations that may be imposed 
by the various factors mentioned above, it may be said that all 
are more or less interdependent. For instance, a very rich ore 
can be worked in thinner and more disturbed beds than a lean ore. 
A rich and thick ore bed whose extent is known to be liniiled by 
a fault may not warrant the outlay necessary for a railway s])ur 
and the necessary mining e(iui])ment, which might be warranted 
by a thinner and leaner bed whose extent has been ])rove(l by 
prospecting to be much greater. Iron ore beds near ()()ltewah. 
Tenn., have been worked in a small way for paint material, but 
in general there has been no extensive underground mining of 
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':-« >o -jr -lie rnrtximum v'imcal ierrch *:eLcw the level oi the outcrop 

'i> t'lirii -,n -,rrt 't^'i may ~r..f:tn.!:i7 ':rt A-'rrked are ^reatlv affected 

,• .t:w- :rtrri-r^ \,: ^ari" i.- I^]"^ in ^:me Vn?ces where the ore 

. :ijn %r -.t y\r.r yiality ir.e 'iimt :c -^'-rrkabilir;- had been reached 

4nr| TiTnincr 'ini-i '-et^n ii.si-.ntin'-e':. 'Itrrer -rl^roe^ that were driven 

n u-.r' • 'hirk ;r* :f x:»-d rialif- '.lad penetrated to far greater 

ft ',r.ir.»-. 'han *::tt i':an«:«:ne-: -rl-ices i:^': -A-ere o-perateti at a profit, 
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»'i H>^n 1= an irhitrar^- *:nt:t :•:■ -.vhich the bedde<i iron ore in 

■'^r -Ti -**-:: -.*a:f^' mi^h: be C':r..si«:e-ed available nnier conditions 

%"" '-i-'. r,x at '--.at tirre. X-:* active ^lope had reached more than 

■-,^ ' '-a' .'*-*:rrt! '-^epth and 5r..n:e had been abandoned at much 

■»» . ^ '\t*y\\-.. .\!*h'-r_:2rh near'v -M} year-? have elapsed since those 
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rV,-'- *■ yl^rit *hat the limit of workable ore in depth is a progrressing 

ra/^v,r >.rA r>T\f: which can not be assumed with any degree of 

^<"r*;j:r,^y in n'.aking' estimates of ore reserves. 

f* \-. an important question as to how well surface conditions 
''Jir. \.*- '\('yr\(\ff\ on to indicate the thickness, quality, continuity, 
^nd triirftirf! of an ore bed beneath the surface. Surface indica- 
fion in rf^ard to the quality of an ore bed. provided it has been 
f/fo-'p^Ttrrl f>ack to the hard ore. are fairly reliable. If prospect 
pit.- ^'xtf-ndinf^ a sufficient distance along the outcrop have dis- 
i lo .fd fiard ore: of uniformly good quality it may reasonably be 
a--innfd that the bed mav continue below the surface with but 
lit fir drtrrioration. A few exceptions to this rule have, however. 
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been noted. The variations in quality and thickness along the 
outcrop should be carefully noted. Variations are characteristi- 
cally more abrupt in the direction of the dip than along the strike 
of the ore beds. The structure of the beds overlying the ore should 
be noted carefully, as there naturally exists a certain parallelism 
in structure between surface and underlying beds. Faults or 
dislocations in the strata should be carefully located and it should 
at once be determined whether the beds beyond the fault have 
moved relatively up or down, or laterally. If they have moved 
upward, was the upthrow sufficient to bring the ore bed above 
the surface and thereby terminate its extent in that immediate 
vicinity? If the rocks beyond the fault were dropped, instead, 
to what depth is the ore depressed? To what depth has the ore 
dipped below a given point on the surface? These questions can 
perhaps be answered by careful geologic study, but it may require 
deep drilling to confirm such points definitely. For instance, at 
a certain mining operation in Alabama, if the geologic evidence had 
been given due weight, much expense and futile search for ore 
might have been avoided. At the outcrop the ore dip])ed at a 
moderate angle and conditions were evidently favorable for the 
driving of a slope, but at a few hundred feet in the direction of 
the dip, an abrupt change occurred in the surface rocks. A highly 
fossiliferous chert adjoined an area of non-fossilifcrous chert and 
dolomite. The fossiliferous beds were those of the Fort Payne 
chert, which normally lies 150 to 200 feet above the iron ore; the 
non-fossiliferous beds were of Cambrian age which normally lie 
many hundred feet below the ore. No attention was paid to these 
geologic conditions, but a slope was opened and elaborate prepara- 
tions were made for mining. Within a few hundred feet the slope 
ran into broken ground and the ore was lost. Two other slopes 
were driven, both of which encountered the same difficulties. The 
evidences of a fault, which had carried the ore-bearing rocks above 
the present surface were plain enough, but instead of heeding 
them the owners drilled a hole nearly 1,000 feet deep in search 
of ore in the dolomite. Thorough deep drilling — in the right place 
— is most strongly advocated. Too little drilling has thus far 
been done in the ore fields, probably because of the great expense, 
but the expense is generally well justified, by the information 
obtained concerning depth to ore, thickness and quality of ore, 
dip of the beds, etc., provided a preliminary geologic study is made 
so that the drill hole is judiciously located. 
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The s^reat extent to which the soft-ore beds were formerly 
worked at the surface is one of the factors that has led to the 
worst misapprehension concerning southern iron ores in general. 
To persons who are engaged in pursuits wholly unrelated to 
mining, hut who may be interested in mineral lands from whose 
surface there was produced 20 to '50 years ago a considerable 
tonnage of rich soft ore, it naturally appears reasonable to believe 
that this mining activity should at some future time be revived. 
It should be necessary only to recall two points in this connection. 
First, surface mining is the cheapest method of working the ore 
beds. It requires comparatively little outlay for equipment, and 
it c'«.n he terminated and the outfit moved away without great 
loss when the work becomes unprofitable. Second, the soft ore. 
which was obtainable at the surface, was much richer in metallic 
iron t! an the hard ore which is to be expected below the ground- 
water Icvd. If these two points are borne in mind, it will readily 
be se n that to be workable underground an ore bed must have a 
thickness much greater than the 6 to 18 inch seams that were 
once s:ri])pcd and trenched for many miles along their outcrop in 
the soullurn Ai)])alachian area. 

In the Chattanooga report, published in 19C9, the estimates 
were ! V ck on ore considered as then available and on ore believed 
not to he r.vailable at that time. If the present report only one 
classification is made, irrespective of whether the availability is 
for the present or the future. In fact, unless economic conditions 
cho.!\q;e for tlie better it is hardly to be expected that much of the 
present ore will become available for mining except under emer- 
^•■cnc; conditions more critical than those of World War II, or 
else not until the more abundant ores in other parts of Alabama 
c'lc rio'o nearly exhausted. In 1909 the ore along the borders of 
the Lookout Mountain syncline in northeast Alabama considered 
{ s ava IriLle only for future use amounted to about 312,000,000 
li>ni^- l( n . (Shinbone Ridge. 31,821,000 long tons and Wills Val- 
ley. 28 C:X).COC long tons) This block of ore measured 3,000 feet 
on the dip on 52.000 feet (9.83 miles) of Shinbone Ridge outcrop 
and lOOCO feet down the di]) on 132,500 feet (25 miles) of outcrop 
between Attalla and Rattelle. The thickness of the ore was figured 
at 3 '4 ^'"d 3 feet respectively. It would be reasonable to con- 
sider this as potential ore available for the remote future if there 
weie sntisfactorv data as to the conditions beneath the surface 
of the Lookout Mountain svncline. Theoreticallv, the beds of 
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iron ore in the Red Mountain formation should extend without 
major interruptions from the west l)order of Lookout Moun- 
tain below the Carboniferous rocks and emerge on the cast limb 
of the syncline. It very likely does this as is indicated by the 
outcrops on Red Mountain on the west side and on Shinbone 
Ridge and Pigeon Mountain on the east side of the syncline. 
The distance across the syncline between the red ore outcrops is 
only 4 to 10 miles and it is likely that below the axis of the fold the 
rocks lay comparatively flat and have sustained less faulting and 
other structural deformations than along the outcrops. There 
may be changes iri the character of the ore betw-een the outcrop 
and the axis of the syncline. Beds, which on the outcrop, appear 
to vary in thickness and quality may do likewise in the direction 
of the dip, and in that direction the changes may 'be more abrupt 
than ?\long the outcrop. Such conditions are found in the Bir- 
mingham district. Several mines in the Birmingham district ex- 
tend for more than 10,000 feet in the direction of the dip, but they 
are mining hard ore 2 to 4 times as thick as 3 feet, and it probably 
carries several percent more metallic iron than the average of the 
Wills Valley hard ore. The Shinbone Ridge area offers possibly 
a slightly better grade of ore than Wills Valley. Shinbone Ridge 
near and northeast of (ladsden has been much disturbed by folding 
and faulting and ore has not been found by drilling in Owl Valley 
to continue below the surface toward Lookout Mountain. More 
drilling is needed here in order to solve a serious structural prob- 
lem and open the way to exploration of a potential supply of 
convenientlv located iron ore. 

Evidently very much de})ends upon further ex])l()ration by 
drilling, either under Governmental or private sponsorship. While 
such projects necessarily would be speculative, their success 
would mean much for public and industrial w^elfare. 

The rocks of the Red Mountain formation on the east side of 
the Lookout Mountain syncline have not been correlated per- 
fectly with those on the west side, although it is believed that beds 
of iron ore of Brassfield age are present at the Citico mine on 
Shinbone Ridge and in Greasy Cove. It is fair to expect, however, 
that the Red ^Fountain formation in Lookout Mountain may con- 
tain overlapping lenses of iron ore of varying character. The 
vertical depth at which the iron ore lies below the surface of the 
greater part of Lookout Mountain is estimated to range between 
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I.i»"/>i and .3.300 feet. This esrrrnate is derived from 10 caretullv 
meafiured sections oa the border? of Lookottt Monntam made by 
gento^sLs of the United States ^^ieolog^cal Sarvey in 1890. Xo 
drill hr/ies have been driven to such depths on Lookoat Mountain. 
One recent dririing- for coal east of Fort Payne is reported to have 
a depth of 1044) feet. This drill passeii through 557 feet of the 
Pott-^v:!;e formation and 483 feet of the Pennington formation 
•,vithout r^^achin^ the base of the latter. Three very thin seams of 
coal were cut in the Pottsville formation. Many other holes were 
dr.W^d, the deepest of which was 552 feet, and their average depth 
wa.4 about 145 feet. This drilling campaign might have afforded 
a ^ood oppiinunity to explore deeper for iron ore beds, but, un- 
fortunately, the drilling machine was not capable of penetrating 
to a much greater depth. Moreover, coal w^as the sole object of 
the search. 

The method of estimating the iron ore tonnages in the areas 
of northeast Alabama other than Greasv Cove has followed the 
plan used for that area, but in less detail. For Greasy Cove a 
definite quantity of ore estimated as past production has been 
deducted in the table for that area, page 103. and as the assumed 
widths on the dip average less than in the other areas, only 10 
percent has been deducted for loss in mining. This may have 
been too little. From the totals of the other areas 15 percent has 
been deducted for loss in mining and in all the tables the quan- 
tities are expressed as net after mining. Difficulty has been ex- 
perienced in obtaining figures on past production of ore, conse- 
quently only a rough estimate was attempted. This quantity has 
been deducted in a lump sum from the total estimated reserves 
of the whole area. 

Such estimates as it has been feasible to prepare are signifi- 
cant only as they may indicate the ore that might be present under 
the given conditions and provided that the ore beds at depth have 
not deteriorated materially as compared with the ore as known 
on the outcrop and underground. The estimates may be service- 
able for comparison with figures on other districts and as a basis 
for approach to the problem of exploring the Lookout Mountain 
.syncline, which seems to be the only large iron ore-bearing area 
remaining to be thoroughly tested in Alabama. 
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The following table summarizes the estimates of tonnage of 
bedded iron ore in northeast Alabama and the data on which these 
estimates are based. The quantities recorded in the table should 
not be confused with those cited from the Chattanooga report 
published in 1909. They comprise a part of the earlier estimated 
reserves but do not extend as far down the dip nor below Lookout 
Mountain. The table shows that the southeast side of Wills 
Valley, credited with about 31 million long tons of ore, leads the 
list, followed by the Springville area, Shinbone Ridge, Greasy 
Cove, the northwest side of Wills Valley, and Murphrees Valley. 
The reserves of these units range from 8j4 million tons down to 
1-7/10 million tons. Less than 1 million tons are estimated for 
Greens Creek-Colvin Mountain and the 52,000 tons estimated for 
Round Mountain, is perhaps, beyond recovery. The grand total 
of about 51 million tons of indicated and inferred recoverable ore 
does not, of course, rank high as an ore reserve today, but it would 
be very welcome locally if it could be converted into pig iron 
within the next generation. Wherefore, the recommendation for 
more drilling, particularly along the southeast side of Wills Valley 
and on Shinbone Ridge, near Gadsden, still stands. 

Since the above computations were made interest has arisen 
in the question of "potential" iron ore. Large quantities of ore 
of this class may be inferred to extend from the bordering outcrops 
to beneath the Lookout Mountain plateau. Assuming an average 
thickness of only 3 feet for the ore bed, an area of 341 square 
miles, and 12 cubic feet to 1 ton, a total of 2,376,634,000 long tons 
IS estimated fos the area within Alabama. 

Core drilling in progress early in 1947 by the U. S. Depart- 
ment of the Interior Bureau of Mines in Owl Valley southeast of 
Lookout Mountain is understood to have shown a thickness of 
more than 3 feet of red iron ore. The Bureau of Mines will issue 
a report on this drilling upon the completion of the project. 

Drilling on the Lookout Mountain plateau will, of course, be 
essential in order to demonstrate whether or not the ore bed 
actually is present throughout the syncline. 
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INDEX 

This index does not aim to include topics that are mentioned very fre- 
quently, such as iron ore, Red Mountain formation, hard ore, soft ore, 
fossiliferous ore, hematite, limonite, anticlines, synclines, faults, folds, lime- 
stone, sandstone, mining, etc.; or unimportant items that no one would be 
likely to look for; though "border-line" cases have been given the benefit 
ot the doubt. Localities are covered pretty well by the table of contents, 
but many are indexed also, especially if they are mentioned on several dif- 
ferent pages, for the benefit of persons who may be interested in some 
particular one. Numbers in parentheses refer to pages where a given topic 
is mentioned indirectly. 



Adams, George I., writings of, 6, 

34-36, 324 
Alabama Company, 5, 106 
Alabama Consolidated Coal & Iron 

Co., 5. 106, 107, 208, 216 
Alabama Geological Survey, 4, 16, 

18, 19, 258, 267, 284, 289, (308), 

314, 317, 335-337. 342, 347, 248. 

(^ee also McCalley, Smith 

Toulmin) 
Alabama Steel & Wire Co., 242 
Aldrich, T. H., 5 
Allen station (DeKalb Co.), ore 

near, 148 
Altitudes in N. E. Ala., 11-12 
Alumina, 62, 98, 101, 104 (See also 

under Analyses) 
Analyses of iron ore, 53, 58-62, 67, 

68. 70-76, 80, 85, 91-95, 98, 99, 

105, 111, 112, 122, 123, 138. 146, 

158, 205, 211, 215, 236, 237, 243, 

257, 261, 271, 273, 274, 280, 283, 

286, 302, 314-316, 333, 357 
Andrews, T. G., previous work of, 

6, 28, 44, 69, (156), 184, 185, 

187, 284, 285, (294) 
Archimedes (fossil), 42 
Armes, Ethel, quoted, 14, 16, 147, 

231 
Ashville, ore near, 275-278 
Attalla chert, 37, 38 
Attalla, ore near, 54, 104-112 



Aurora (Etowah Co.), ore near, 

262-264 
Autrey's Gap, 29 

"Back valleys," 11, 21 
Badham, Henry. 5, 81, (98) 
Bald Hill (Etowah Co.), 38 
Bangor limestone, 22, 33, 42, 166, 

310, 339, 343, 345, 346, 348 
Parker Mountain (St. Clair Co.), 

274 

Battelle, ore near, 152-160 

Beaver Creek Mountain, 10, 21, 26, 

275, 280, 281 
Bellefonte Island, 298 
Bentonite, 33, 37 

Big Spring (Blount Co.), 308 

Blair, A. J., 5 

Blair, C. S., 5, 321 

Blanche (Cherokee Co.), ore near, 
223-226 

Blast furnaces, 2, 5, 105, 115, 142, 
144. 146, 147, 154, 157, 201, 208, 
213, 231, 265, 270, 287. 358, 361 

Blastoids (fossil). 42 

Blount County, 10, 19, 26, 27, 256- 
258, 308-309, 351 (see also Mur- 
phree's Valley, Oneonta, etc.) 

Blount Mountain, 1, 10, 11, 15, 20, 
24. 29-31, 43 

Boom. Ft. Payne, 146, 147 

Boshes (in furnace), 231 
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Bowles, Edgar, work of, 4, 16, 335 
Brachiopods, 38, 42, 59, 97, 133, 155 

163, 204, 232, 322, 323 
Brassfield formation, 318, 319. 323, 

324, 365 
Bridgeport, formations near, 290- 

293, 321-323, 327 
Bristow (Cherokee Co.), ore near, 

208, 219, 220 
Bristow Cove (Etowah Co.), 255, 

262 
Brothers' Mill Gap, 31. 49. 84-87, 

98. 103 
Brown's Creek, 289 
Brown's Valley, 1, 10. 14. 19. 27, 

289-316, 351 
Br>'ozoa (fossils), 42. 46, 105 
Buck Island, 304, 320, 324. 330, 333 
Burchard. E. F., previous work. 3, 

16-18, 28, 44. 57, 65, 101, 124, 

(156), 238. (290), (294), (307), 

310, (364), (367) 
Butts, Charles, w-ork of, 3-6, 17. 18, 

21, 23, 34-36, 97. 287. 310, 318, 

324, 335 

~C— 

Cahaba fault, 26 

Calcite in iron ore, 97 

Calcium carbonate, 1, 2, 38. 107 

(See also Analyses) 
Calcium oxide. 2. (95). (See also 

Analyses) 
Caldwell (St. Clair Co.). ore near, 

268-271 
Calhoun County. 10 
Cambrian formations, 1, 16, 22, 33- 

35. 220, 274, 336, 339. 340. 341, 

343-348. 350. 352, 353 
Cannon Gap. 286 
Canoe Creek Mountain, 10. 26, 275- 

278 
Capen. E. W., 5 

Carlisle (Marshall County), forma- 
tions near, 332 
Cedar Mountain (St. Clair Co.), 26, 

274^.275 

I, 257, 264 
236 




Chattanooga (black) shale, 22, 39- 

40. (52). 85. 127. 128, 135-136, 

142, 169, 175, 178. 179, 183, 206, 

268, 274. 321, 322, 327, 329-332, 

336-339, 342. 346 
Chattooga River. 12, 240 
Chepultepec dolomite, 22, 35-37 
Cherokee County, 10, 26. 217-254 
Chesnut. D. C, 246 
Chester formation, 341 
Chesterfield (Cherokee Co.), ore 

near. 228-230 
Chickamauga limestone. 22. 33, 37, 

38. 76, 94. 130. 142, 147, 206, 

304, 305. 307. 321, 322. 327-332 
Chitwood Gap, ore near, 174. 175 
Citico Furnace, 5, 105, 213. 215 
Citico mines (Etowah Co.). 89, 97, 

104. 105, 208, 212-215, 365 
Civil War, 232 
Climate of Northeast Alabama, 12- 

13 
Clinton formation, 1, 16-18, 135, 317- 

319. 324, 335, 339. 343-345, 349, 

351 
Coal. 14, 340 

Coal Measures, 340. 348. 351, 352 
Coffey's Ferry, formations near, 

298, 327, 333 
Colbert County, well records. 341- 

342 
Collbran (DeKalb Co.), ore near, 

135-140 
Collinsville (DeKalb Co.), ores near 

131-133 
Columbus City (Marshall Co.), for- 
mations near, 311 
Colvin Mountain, 10, 12, 26, 275, 

281-283, 367, 368 
Compton Mine (Blount Co.), 255. 

256 
Conasauga formation, 22, 26. 34-35, 

207 
Conglomerate, 37, 38, 43, 97 
Congo (Cherokee Co.), ore near, 

222-223 
Cooke, C. W., writings of, 6, 34 
Coosa Ridges, 26 
Coosa Valley. 10, 11 
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Copper Ridge dolomite, 22, 33, 35, 

36, 207, 222 
Corals (fossil), 38, 46, 50, 55, 58, 59, 

72, 74, 79, 85, 91, 97, 131, 133, 

204, 232. 258, 322, 323 
Cordell (DeKalb Co.), ore near, 148 
Cotnam (DeKalb Co.), ore near, 170 
Coxville P. O. (Etowah Co.), ore 

near, 165-166 
Crinoids (fossil), 38, 40, 42, 46, 49, 

55, 58, 59, 77, 97, 109, 133, 155, 

324 
Crosby, W. O., report from, 343 
Crudup (Etowah Co.), ore near, 39, 

88, 113-125 
Cullman Co., well records, 351 
Cyathophyllum (coral), 258 

—D— 

Dalmanella (fossil shell), 323 

Davis Gap, 284 

Dawson (DeKalb Co.), ore near, 

170-172, 175 
DeBardeleben, H. F., 171 
Deer Head Cove, 204 
DeKalb Co., 10, 131-160, 169-206, 

340 
Devonian rocks, 22, 34, 39, 287, 310, 

312, 344. 347, 353 
Dinorthis, 323 
Diphyphyllum, 46 
Dirtseller Mt., or Ridge, 10. 11, 238, 

251, 252 
Dodd's Gap, 281-282, 287 
Dolomite, 11, 32. 33, 35, 36, 220, 310, 

340, 343, 350, 351 
Douglass, \V. J.. 344 
Drake, R. A., 5, 162 
"Draw slate", 105, 109, 116. 125, 126 
Duck S'pring (Etowah Co.). ore 

near. 166-169 
Dunaway (Elhott) Mt., 10. 12, 26, 

275. 179 
Dye rock. 296 

—E— 

Eckel, E. C, work of, 3-S, 17, 18. 
135, 136, 142. 153 



Elliott, J. M., 232 

Elliott Mt., 275, 279-280 (See Dun- 
away) 

Eridorthis. 323 

Etowah Co., 10, 25, 26, (28-103), 
104-131, 161-168, 207-216, 258- 
264, 341 

Etowah mines, 209-211 

Eureka (DeKalb Co.), ore near, 
152-160 

— F— 

Fabius (Jackson Co.), formations 

near, 296-298 
Favosites (coral). 46, 323 
Fensters, 33, 52 
Firestone (Cherokee Co.), ore near, 

221-222 
Fixed carbon in coal, 16, 354 
Flatwoods of Coosa Valley, 34 
Flux, 102 
Float ore, 52, 54. 55. 72, 92, 147, 165, 

166. 175. (276), 279, 280. 300 
Forests of Northeast Alabama 13 
Fort Payne, ore near, 139-148 
Fort Payne boom, 146-147 
Fort Payne chert, 40-41. 135. 206, 

260, 261. 274, 287, 313. 347 
Fowler, formations near, 308-309 
Franklin County, well records, 343- 

345 
Furnaces, iron, 2, 5, 105, 115, 142, 

144, 146, 147, 154, 157. 201, 208. 

213. 231, 236, 265, 270. 287, 358. 
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(jadsdcn, power resources, 15, steel 

plant, 14 
Gadsden, ore near. 206-209 
Garijjues Gap, 31, 91-93. 103 
Gas. natural, 14. 310, 340. 343. 352- 

355 
Ga:-pcr formation, 22, 40-41. 345 
G?.>lo^ville (Clierokee Co.), ore 

near, 238-254 
Gcohcgan. L. E., 5 
O"!)son. A. M.. work of, 4. 18. 258, 

250. 261 
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Gilliland Gap (Etowah Co.), 31, 

67-68, 98 
Goodwin's Mill, ore near, 268-270 
Grasty, J. S., 108-112 
Greasy Cove, 1, 2, 5, 6, 7, 9, 15, 17, 

24, 28-103, 365-368 
Gregory's Gap (Etowah Co.) 29 
Green's Creek Mountain, 9, 10, 26, 

275, 281, 284, 367, 368 
Gulf States Steel Co., 5, 79, 80, 85, 

99, 112, 115. 123, 125 135, 162- 

164 
Guntersville, formations near, 295, 

305-307 332 

— H— 

Hall, B. M. and M. R., 14 

Hallopora, 46 

Halysites, 46 

Hammond mines, 211 

Hancock, David, 5, 61, 62, 71, 72, 

79, 99, 355. 357 
Haney's Chapel, formations near, 

320, 329, 330, 333 
Hardwood trees, 13 
Harper, R. M., on Tennessee Val- 
ley, 18 
Hartsellc sandstone. 22, 41-42, 206, 

343, 347, 352 
Hascltine, R. H., 18 
Ha worth (Etowah Co.), ore near, 

166 
Hayes, C. W., work of, 4, 18, 171, 

294 
Hebertella, 323 
Heliolites (fossil), 46 
Hemitrypa, 46 
Hering, James, L., 5 
Hodges, R. S., analyses by, 93-95, 

314 
Hodges, R. S., photographs by, (30) 
"Horses" 87 
Humphrey, John, 5 
Hyatt's Gap, 29, 42 
Hydro-electrin plants, 15 



Iron furnares, 2, 5, 105, 115, 142, 

144, 146, 147, 154, 157, 208, 213, 

231, 236, 265, 270, 287, 358, 361 

Iron Oxide, 1, 2 (See also Analyses) 

Ivalee (Etowah Co.), ore near, 57- 

59 

-J- 

"Jack rock", 87, 91. 93. 116, 262 
Jackson Co., ore deposits, etc., 290- 

302, 310, 321-329 
Jackson Co., well records, 340 
Jamestown (Cherokee Co.), ore 

near, 208, 226, 228 
"Jap Mine" (Etowah Co.), 208 
Jefferson Co., well records, 354, 359 
Jirama Ore Company, 5 
Johntson, \V. D., Jr., work of, 10, 

14. 18, 21. 28 
Jones, Clarence, 5 
Jones, Walter B., 4 

— K— 

Kaolin station (DeKalb Co.), ore 

near, 184 
Keener (Etowah Co.), ore near, 

125-131 
"Kidneys" of iron ore or shale, 96, 

105, 118, 119, 208, 209, 215, 251, 

(See Pebbles) 
Knox dolomite, 352 



— I— 



Industries, 13-14 



Lacy-Buek Iron Company, 5 
La Follette Iron Company, 162 
Laney mine, 285, 286, 288 
Langston (Jackson Co.), formations 

near, 301-302 
Larkin's Ferry or Landing, 300, 301, 

329 
Lauderdale chert, 347 
Lauderdale Co., 27, 336 
Lawrence Co., well records, 345-346 
Leaching, 1, 38, 87, 97 
Leeth Mountain, 26, 236-237. 280, 

286 
Lenses, lenticular beds, 2, 21, 34, 

115, 201, 225, 226, 266-268, 272, 
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276, 284, 294 
Leptaena, 323 
Limestone Co., 27, 337 
Lioclemella, 46 
Littleton (Etowah Co.), ore near, 

25, 161-165 
Lloyd, S. J., 4, 358 
Loblolly pine, 13 
Long-leaf pine, 13 
Lookout Mountain, 1, 3, 10, 11, 15, 

20, 24, 25, 30, 35, 206, 207, 365- 

366 
Looney's Gap, 281 
Loop (Cherokee Co.), ore near, 222 

— M— 

Madison Co., well records, 337-339 

Manganese, manganite, 1, 2, 74, 82, 
200, 260, 261 (Set also Ana- 
lyses) 

Marion Co., well records, 348-350 

Marshall, P. S., 232 

Marshall Co., 10, 303-307, 311-313, 
329-332, 340 

Maysville formation, 321 

McCalley, Henry, work of, 2, 4, 19, 
51, 53, 56, 57, 66, 86, 104-106, 
(111), 112, 114, 115. 131, 132, 
137, 138, 145-148, 152-156, 158, 
159, 164-171, 173, 175, 176, 182, 
183, 185, 187-189, 119, 192, 201. 
204, 217, 218, 220, 227, 228, 234, 
236. 242, 243, 250. 253. 254, 258. 
263, 271-273. 277. 281-288, 290, 
296. 298-306, 311-316 

McCallie, S. W., work of, 19 

McDuffie Mining Co., 163 

McGavock, Cecil B., Jr., 317, 321 

McLendon Gap, ore near, 31, 72-78 
98, 103 

Medina formations, 318 

Meltonsville, formations near, 303 

Metallic paint, 17 

Metamorphism, 237 

Mica, 37 

Mississippian formations, 22. 33, 35, 
39, 40-43, 336, 338, 342 

Moffett. C. A., 5, 125. 164 



Moody's Gap, 31, 87-91 

Moragne Mt., and mine, 25, 29, 31, 

33, 34, 44, 46, 50, 96, 104, 106, 

111 
Morgan Co. well records, 347-348 
Morgan Gap, ore near, 172-173 
Murphree's Valley, 1, 4, 10, 15, 18, 

20, 26-27, 255-264, 351, 367, 368 

— N— 

Natural gas, 14, 310, 340, 343, 352- 

355 
Navigation, 12, 15 
Nelson, Wilbur A., work of, 55, 112. 

113, 127 
Niagara formations, 339, 344, 345, 

349, 355, 359 

Oak Ridge (St. Clair Co.), 26, 280, 

281 
Oil, drilling, wells. 310, 335, 340, 

341, 343. 347, 349, 352-355 
Oneonta, ore near, 26, 256-258 
Oolitic ore, 44. 46. 55. 88. 90, 197, 

353 
Ordovician rocks. 22, 34. 35, 37, 76, 

220, 336-353, 355, 356 
"Ore wallows". 154 
O'Toole, M., 60 
Overturned strata, 2 
Owl Valley, 207, 365, 367 

— P— 

Pachydictya, 46 

Paint material, rock. 17. 237, 310, 

361 
Parkwood formation. 22, 34, 42-43 
Pebbles of iron ore 46-48, 50, 59, 64, 

96-97. 105 (See Kidneys) 
Pelham limestone, 312 
Pencil Cave beds, 337 
Pcnhallegon, W. J., 5 
Pennington formation, 22, 42-43 
Pennsylvanian rocks. 16. 22, 43-44, 

349 
Pentamcrus, 96, 105, 140, 199, 268 
Pentremites, 42 
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Pelroleum, 335, 340 (See Oil) 

Phaenopora, 46 

Phillips. W. B., work of, 19, 70, 99 

Phillips Gap, 282-283 

Phosphorus in iron ore. 12. 49. 72, 

74. 7(1. 94, 95. 101, 3S3. 357-339, 

(See also Analyses) 
Picking bells, 105. 109. 209 
Pifi iron. 3. 14 
Pine forests, 13 
Plateau counties, 27. 334-359 
Polypora, 46 
"Poor valleys." 11 
Population of N. E. Alabama, 13 
Porter, John J,. 20S 
Portersville, ore near, 133-135 
Postc Laboratories, 170, 314 
Potash in iron ore. (99). 124 
Pott.iville formation, 20, 22, 42-44, 

220, 344, 345, 350. 353, 356, 359 
Power, water. 12, IS 
Pratt Laboratories, 280 
Promotion projects. (316). 349 



Psiioi 



:. 260 



I'tychopbyllum. 50 

322. 324 
PudrtiiiR Ridge. 2.'i, 201-205 
Pyriie, 337 
Pyrdusite, 260 



. 20. 164, (see 
Sand Mountani) 

Rafinesquina, 322 

Rainfall of Northeast Alabama. 13 

Ramsay, Erskine, 5 

Recoverable ore, 3, 102. 103. 160, 
(206), 2.10. 264, 274 

Reich. Adolph. 5 

Republic Iron and Steel Corpora- 
tion, 5, 80. 115 

Reserves nf ore. 3, 99-103, 109, 160, 
206, 2.10, 264, 274. 288 361-368 

Rhinopora, 46 



Rhipidomella, 322 

Rhynchotrema, 323 

Richmond formation. 318, 319. 320. 

Ripple marks, 301 

Rock Springs, ore near. 285-286 

Rockwood formation, 1, 30S 

Roden Gap, ore near, 169-170 

Roessler, Max, writing; of, 359 

Ross, Robert. M., work of. 23. 304- 

309, 371-332 
Round Mountain (Cherokee Co,), 

15. 26, 231-236, 367. 368 
Ryan, J. R., 5, 56, 86, 131. 164, 218. 

221, 223. 227-229, 239-241. 243- 

4S, 252 



St. Clair Co., 10, 24. 264-280 

St. Clair Springs, ore near, 272 

St. Clair Switch, ore near, 266-268 

Ste, Genevieve limestone. 22, 40-41 

"Sand valleys", 11. 23. 170 

Sawmills, 13 

Sehoolhouse Gap, 31, 59-66, 96, 99, 

103 
S'chuler. E. T., 5 
Scraper Mountain (Cherokee Co.), 

26, 254 
Semmes, H. R., work of. 4, 19. 335, 

352 
Sequatchie Valley. 289. 319. 320 (See 

Browns Valley) 
Shinboiie Ridge. 10-12, 15. 25-26, 

206-230, 318. 364. 365, .167, 368 
Shores Gap, 29, 31, 42. 94-96 
Short-leaf pine. 13 
Sidney, formations near. 307 
Silurian rocks. 1. 16. 21-27. 32, 34, 

.18-39. 287, 317, 335-356, 358. 359 
fTlackland (Cherokee Co.), ore near, 

208, 217-218 
Slate, -draw," 105. 109. 12S, 136 
Slickensidcs. 58. 60. 19,1, 21(1, 2,17, 

269. 273 
Sloss-Shefficld Co.. 5. 106, 12^3 

213, 21 S 
Smith, Kiigcne A.. i 
Soils of KarthaaH 
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Southern Iron and Steel Co., 5, 123, 

124, 241. 252 
Specific gravity of ore, 100, 101 
Sbwcrbyella, 323 
Spicules, 272 
Spirifers. 42 
SprinRville. ore near, 24, 265-266, 

271, 367, 368 
Squire. Joseph, work of. 19 
Standard Steel Co., 5, 123, 127, 135, 

138, 146 
Steel, 14 
Steele (St. Clair Co.). ore near, 53^ 

54 
Stephenson, L. W., work of, 6, 34 ' 
Stevenson, formations near, 310 
Strcptelasma, 46. 105, 131, 140, 155, 

199, 322, 323 
Strip mining, 80, 92. 96. 101, 102, 

130. 210. 243. 245. 246. (266), 

269 
Stropheodonta, 323 
Stroup. Moses. 231, 232 
Sulphur Springs, ore near, 184-201 

— T— 

Taff (Cherokee Co.). ore near. 208, 

222, 223 
Tar. 352 

Tennessee, geology, iron ores, 17, 18 
Tennessee Coal. Iron and Railroad 

Co., 5, 16, 357 
Tennessee \^alley Authority investi- 
gations, 23, 317-333 
Titanium, (99) 
Todd, T. J. P., 135 
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